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PREFACE. 



The first intention in the preparation of the following work 
was the publication of the series of illustrations of medical 
ophthalmoscopy contained in the appended plates, and of the 
cases from which they were made. I have thought, how- 
ever, that the utility of these would be increased by the 
addition of a systematic account of the subject which they 
illustrate. 

With one or two exceptions all the cases described and 
figured were met with in the course of purely medical work, 
chiefly at University College Hospital, and at the National 
Hospital for the Paralysed and Epileptic. In the preparation 
of the illustrations, great care has been taken to secure the 
utmost possible exactness. The autotype plates are repro- 
ductions of sepia drawings ; and this method has been 
chiefly employed because hy it a more exact representation of 
delicate pathological appearances can be obtained than by 
chromo-lithography. This method has also the advantage 
of fixing the attention on the changes of form, rather than 
upon the alterations in colour, which, important as they 
are, very often mislecid the inexperienced. Chromo-litho- 
graphy has been employed for some subjects in which the 
changes of tint are of predominant importxince. It is 
intended that the autotype plates should be studied by the 
aid of the descriptions prefixed to them, and it is believed 
that, thus examined, those who are accustomed to the use of 
the ophthalmoscope will not miss the absent colours. With 
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one or two exceiitious, specified on p. *V2l, the dra^^dng» were 
all made by the direct method of examination. 

The cases appended are for the most part those of which 
the ophthalmoscopic appearances are figured in the plates. 
A few others, wliich furnish examples of important facts, 
have been added. The majority are published now for the 
first time. Many are suggestive in their medical as well as in 
their ophthalmoscopic aspects, and, since the work is designed 
especially for medical workers, the general s^Tuptoms are 
narrated, and in some cases, their significance is briefly 
pointed out. The descriptions of the cases have been ab- 
breviated, as much as was practicable, from more lengthy 
reports. The ophthalmic surgeon may miss some details 
in the notes of the ocular condition, but those which axe 
absent are, I trust, for the most part unimportant. 

I have included in the appendix three pages of test-types, 
partly for the convenience of medical workers who may 
not possess other test-types. The IJ in these types corre- 
sponds exactly to the '5 (metre — the old 1 J feet) of Snellen. 

In the preparation of the systematic part of the work I 
have been much indebted to the writings of Dr. Hughlings 
Jtickson, the value and suggestiveness of which it is difficult 
to exaggerate ; to Dr. Clifford Allbutt's important work on 
"The Ophthalmoscope in Diseases of the Nervous System 
and of the Kidneys ;" to the writings of Leber, for the most 
part simimarized in his excellent treatise on Diseases of the 
Optic Nerve and Retina, in the " Handbuch " of Graefe 
and Saemisch ; and to the accoimt by Forster, in the same 
work, of the connection between morbid states of the eye and 
of the general system. 

I have to express my thanks to several colleagues and 
friends who have kindly allowed me to make and publish 
drawings of cases under their care, and have referred, 
in the several places, to the help thus afforded. To two 
of my colleagues. Dr. RadcUffe and Dr. Hughlings Jackson, 
I am particularly indebted for the readiness with which they 
have permitted me to use my notes and drawings of cases 
under their care, in the charge or observation of which I have 
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had the advantage of sharing. To Dr. Wilson Fox and Dr. 
Stephen Mackenzie, I also owe special thanks. 

The reader may perhaps look for information upon one 
topic not alluded to in the following pages, viz., the use of 
the ophthalmoscope in the study of the action of drugs. It 
was my intention to include a section on this subject, but I 
soon found that such a chapter would be merely a collection 
of contradictory assertions. There is hardly a statement 
on this subject, made by one observer, which has not been 
contradicted by some other observer, apparently of equal 
competence. Unfortunately, such diversity of statement 
is not confined to this point. A similar discrepancy is 
observable in the statements which have been made regard- 
ing the changes in functional diseases of the nervous system, 
and the conclusion is imavoidable that many observations on 
this subject possess a value very disproportionate to the 
general authority of the observers. Possibly, by some, slight 
morbid changes have been overlooked ; certainly, by others, 
appearances have been regarded as pathological, which are 
to be found with equal frequency in normal individuals. 

I venture to direct the attention of those occupied in teach- 
ing to a point referred to in the appendix — the advantage 
which it is to students to acquire a knowledge of the use of 
the ophthalmoscope early in their practical work, instead of, 
as at present, leaving its acquisition to the last. Strictly, 
indeed, the use of the instrument, and the examination of the 
normal fundus, are parts of practical physiology, and might 
with great advantage be taught in that course in conjunction 
with the study of the anatomy and histology of the eye. 
But whether this is done or not, the advantage to the student 
of a knowledge of the use of the instrument early in his 
hospital work is very great. Its efficient employment, 
and still more, a correct knowledge of the nature of the 
various appearances, are only to be acquired by a considerable 
amount of practice. When the student, as is now too often 
the case, only succeeds in seeing the optic disc just before he 
leaves the hospital, his knowledge of the use of the ophthal- 
moscope, in most cases, ends with this. Whereas the whole of 
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his practical work, in the medical and surgical wards, and in the 
medical out-patient room, supplies liim with opportunities for 
2)ractice and education in the use of the instrument, and the 
study of the various asi>ects of the normal fundus, without any 
interference with other work — opportimities, which, if lost, 
rarely return, and are not to be found in the practice of the 
ophthalmic surgeon. I think, indeed, that a perusal of the 
account contained in the following pages of the large 
number of diseases in which signi&cant changes in the eye 
are common, will support the opinion that the condition of 
the fundus should be systematically described in medical 
case-taking, and it is only by early education in the use of 
the ophthalmoscope that such a result can be obtained. 

Qu££2r AmxB Stbeet, Jlay, 1879. 
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MEDICAL OPHTHALMOSCOPY. 



INTRODUCTION. 

The ophthalmoscope is of use to the physician because it gives 
information, often not otherwise obtainable, regarding the 
existence or nature of disease elsewhere than in the eye. 
The characters of the changes which possess this general 
significance, and of the special alterations in the fimdus ocuK 
in indi\'idual diseases which come under the physician's care, 
constitute the subject of the following pages. 

The information furnished by the ophthalmoscope depends 
upon the circumstance that we have imder observation — 
I. The termination of an artery and the commencement of 
a vein, and the blood circulating within them. 2. The ter- 
mination of a nerve, which, from its close proximity to the brain, 
and from other circumstances, possesses significant relations 
to the rest of the nervous system. 3. A nervous structure — 
the retina, which suffers in a peculiar way in many general 
diseases. 4. A vascular structure — the choroid, which also 
presents changes in certain constitutional affections. 

For the efficient use of the ophthalmoscope in medical 
practice, the student must be familiar, first, with the use of the 
instrument ; and, secondly, with the normal fundus oculi, with 
the changes in its appearance (congenital, &c.) which are of 
no significance, and also with those which are of purely ocular 
significance, such as posterior staphyloma, glaucomatous 

n 
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excavation, and the like. An acquaintance with these should 
be gained from the ophthalmic surgeon before inferences can 
safely be drawn regarding the general significance of alter- 
ations met with in extra-ocular disease. The following 
pages suppose the possession of a general knowledge of the 
use of the instrument, but a few words regarding some points 
which are of special importance may be of service. A note 
on the most convenient form of ophthalmoscope is given in 
the appendix. 

A first requisite in medical ophthalmoscopy is familiarity 
with the direct method of examination. The degree of mag- 
nification, three or four times that obtained by the indirect 
method, often reveals changes of the highest significance, 
which cannot otherwise be seen, or shows the true nature of 
appearances which, seen by the indirect method, are obscure. 
At the same time, both methods should be employed. Not 
only has each its special advantages, but the two together often 
give information which neither alone affords. 

Another requisite is skill in the examination of eyes with- 
out the use of atropine to dilate the pupil. In most eyes 
much can be seen with the pupil undilated, often all that is 
necessary, and almost always enough to determine whether or 
not there is more to be learned by examination imder atropine. 
The paralysis of accommodation from atropine is a source of 
annoyance, and is especially resented by patients whose eyes 
are examined on account of general, not ocular, disease, in 
whom the sight may have been previously unaffected. It 
very commonly happens that in these oases there is a subse- 
quent failure of sight, the examination having been made on 
account of slight changes, neuritis, atrophy, &c., which after- 
wards progressed. The failure of sight in such cases will almost 
certainly, and not unnaturally, be ascribed by the patient to the 
effect of the atropine.* For the same reasons atropine, when 

• *' If we use the ophthalmoscoiw, or if we use atropine, or if we apply a 
blister to the head, or adopt any now kind of treatment, the patient may 
blame us for hia blindness, if he saw well before such procedures. A patient 
who reads the smallest print and supposes his sight to be good, may have 
double optic neiuitis. The use of atropine affects his sight for near objects 
gravely, and if, from the advance of tht» neuritic process, what I may rail 



necPSBary, should lie applied to one eye at a time, uiitt^ss 
the Bight of both is nlrewly impaired. If one pupil 
only is to be dildted, and it is a matter of indifference which, 
an eye, the sight of which ia impaired, should be chosen in 
preference to the other. 

In making an examination with the ophthalmoscope, it is 
best first to look at the eye from a distance, in order to ascer- 
tain whether the red reflection from the fundus is dear. This 
at once gives information regarding the presence or absence of 
opacity of the lens or vitreous, or may reveal iritie adhesions 
— conditions which convey important infonnation, and exjjlain 
what wotild otherwise be a puzzling obscurity of detail. 
Next, the refraction of the eye should be roughly esti- 
mated by observing if the voBsels of the retina can be dis- 
tinctly seen from a distance, and, if so, whether they move in 
the some direction as the observer's head (hj-pormetropia), or 
in the oi>posite direction (myopia). The knowledge of the 
condition of the eye thus gained is of much imjmrtance, since 
in myopia tlie details of tlie fundus appear, by the indirect 
method, small, and in bj'pGrmetropia they appear large. If 
necessorj-, the degree of refraction may be more accurately 
ascertained hy the use of test-ty^ies and lenses. 

It is frequently necessary to examine patients in bed. 
The indirect method of examination can be applied as 
readily to a patient in bed as to one sitting on a chair, 
the most convenient place for the light being on the 
fiillow above the patient's head. Even in daylight little 
difficulty is experienced unless the pupil is small, but the 
examination is facilitated hy employing a lens in a short tube 

retinal dglit fnilii before the pttett of the atropine bas passed off, be very 
nstarall/ blames lu for the subneqiieat penDimeiit affuction of his siglit. A 
pfttietit, «-hon onked how louf; Ids raght had been bail, replied, ' Only uncc 
the drop* had been put in.' We muat, thep, when wo dinoover nenritin, 
night buing good, tell the patient tlut his eyes ate not really good, and that 
we are anxioiu uboat iat idght. Whether we give thin warning or not, we 
■hall be hUmed b; an muutelligcDt patient for ' tamppring vith his ejes.' 
We tnniit, howeifr, aut for our paticuC'a good, regBrdlena of BelGnh oon- 
■idcratioiui. In very many canes we cam «ee enough for diagnosti''. piirpOHea 
withmit iiainjf atropine."— Hughlingn- Jackson, Lectiirmi on ll|ili(i Neu- 
ritia, '• Med. Times and Uai.," Septflmlier 16. 1871. 

11 •^ 
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from Avliieh a cuii^in falls on to the patient's fa(H?, as recom- 
mended by Clifford Allbutt and hy Galezowski. The exami- 
nation of a patient in bed by the direct method presents 
some difficulty to a beginner ; the most convenient way 
is to stand at right angles to the patient, and place the lamp 
on the opposite side of the patient's head. 

All who have employed the ophthalmoscope in medical 
practice 'v^dll agree with Dr. Hughlings Jackson in urging the 
routine use of the instrument in all diseases in wliich ophthal- 
moscopic changes are, even occasionally, met A\dtli. It often 
happens that unex])eeted information is gained regarding the 
nature of the disease, or its i)robable consequences. 

It has been remarked that the medical ophthalmoscopist 
should possess familiarity with those changes in the eye which 
are of purely ocular significance. It is equally important 
that he should be familiar vdih those congenital changes in 
the eye which are of no significance. Many of these will 
be alluded to in describing the morbid appearances mth 
which they are most liable to be confounded. One or two, 
which give rise to special trouble to the begiimers, may be 
here briefly mentioned. One of these is the remarkable 
variation which is met with in the colour of the optic disc. 
It has been well remarked that the tint of the oi)tic disc may 
vary as much as the tint of the cheek. It is always redder in 
the young than in the old. In the latter the redness has often a 
grey tint mingled with it. In rare cases, in young persons, the 
tint may be scarcely lighter than that of the adjacent choroid.* 
In cases in which the choroid is bright in tint, the apparent 
redness of the disc is increased by indirect examination vdili 
a wide pupil and a bright light. It is the sharpness of the 
edge of the disc to which attention should be especially 
directed. 

When the physiological cup is very large, the vascular 

♦ As in a case attending some years ago at the Queen Square Hospital, 
in which, to indirect examination, although the edge of the disc was clear, 
there was no recognizable difference in tint between it and a bright choroid. 
On direct examination, and with feeble illumination, a difference could be 
Boen. The view that the disc was normal was supported by the authori- 
tative opinion of Liobreich, and the subsequent history of the case. 
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portion of the disc is confined to a narrow rim at the side, 
often much narrower than that showTi in PI. III. 1, which 
represents a large but not very large cup. When the part 
of the disc occupied by the nerve fibres is reduced to, say, one- 
half of that shown in the figure, the fibres are so crowded 
together that the choroidal limit is often less distinct than 
normal, and the central white cup may be mistaken for the disc, 
the edge being regarded as part of the fundus. The mistake 
^vill not occur, however, if its danger is known, and attention 
be paid ; there is no confusion with the direct examination. 

The white patches near the disc, which are due to choroidal 
atrophy and to opaque nerve fibres, sometimes present puzzling 
appearances. The recognition of choroidal atrophy by the 
bluish white tint of the sclerotic and the pigment disturbance, 
and the unchanged retinal vessels, is usually one of the first 
points learned. Now and then a narrow posterior staphyloma 
may surround, or almost surround the disc, and its edge may be 
mistaken for the edge of the disc, which then appears white 
with a red centre, an appearance wdth wliieh I have known 
beginners to be much puzzled. (It is well to remember that 
posterior staphyloma may be seen occasionally in h^'per- 
metropic eyes, as well as in the myoi)ic eycH, in which it is so 
common.) 

The white patches of opaque ner\^e fibres are characterized 
by the partial concealment of the vessels, the feathery edge, 
and by the centre of the disc being commonly unconcealed. 
WTien a small patch lies near, but separated from the disc, 
the i-esemblance to an inflammatory exudation may be 
l)uzzling; the charactera of its edge will usually enable its 
nature to be recognized. 

Peculiar white films sometimes lie in front of tlie vessels on 
the disc, looking like fragments of tissue paper or white gauze, 
and allo\ving the vessels behind to be dimly seen. Tliese may 
be left by a pathological process, but they are also frequent 
as a congenital condition, owing to an undue development of 
tissue at the back of the \'itreou8. When congenital, the 
vessels are merely concealed ; when pathological, they are con- 
stricted. In one case which came under my observation, a 
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congenital film extended over the upper half of the disc, and 
ended on one side in a reflected edge. 

To acquire a knowlege of the exact appearance of these 
ocular changes, the reader is advised to study carefully the 
plates in the admirable atlas of Liebreich. 

In considering what may be learned regarding the condi- 
tions of the general system by observation of the fundus 
oculi, it will be convenient first to consider specially those 
intra-ocular changes which are of general medical significance, 
viz., the changes in the vessels and the circulation; the 
changes, inflammatory and atrophic, in the optic nerve ; and, 
more briefly, the alterations in the retina and choroid ; and in 
the second place, the changes wliich are met with in special 
diseases of the nervous and general systems. 



PART I. 

CHANGES IN THE RETINAL VESSELS AND OPTIC 
NERVE OF GENERAL MEDICAL SIGNIFICANCE, 

THE llETINAL VESSELS. 

Ix no other structure of the body are tlie termination of 
an artery and the commencement of a vein presented to view, 
and information regarding the general stute of the vascular 
system is often to be gained from an inspection of their size, 
texture, and the conditions of tlie circulation within them. 
It must be remembered, however, that the vessels there seen 
are of very small size. One of the i)rimaxy divisions of the 
retinal artery, large as it appears to direct ophthalmoscopic 
examination, is actually so small as to be scarcely visible to 
the unassisted eye, bemg less than the -rJ^th of an inch in 
diameter, and the smallest vessels ^^sible with the ophthal- 
moscope are not more than the ^ ^y^th of an inch in diameter. 
But these, it must also be remembered, are considerably 
larger than capillaries. The retinal capillaries are always 
invisible, and, away from the optic disc, they are never so 
numerous as to occasion any recognizable reddish tint. 

A second i)oint to be remembered is that the red lines 
spoken of as the retinal arteries or veins are not the vessels 
themselves, but the columns of blood within them. The 
walls of the vessels are, as a rule, invisible ; they are always 
invisible to the indirect mt^thod of examination, but by the 
direct method the walls of i\\Q larger branches may be some- 
times seen, as fine white translucent lines along the sides 
of the red column of blood, most distinct where one vessel 
passes over another. Thoy are best seen by feeble illumina- 
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tion, and especially by so moving the min'or as to render 
the illumination slight and oblique. Sometimes, as ^\ill be 
described immediately, the outer coat of the vessel is so thick 
SLR to be very conspicuous. 

The paler line which runs down the centre of each vessel 
is generally regarded as a reflection from the middle of the 
anterior surface of the colimm of blood. It is certainly due 
to a reflection from the convexity of either the contained 
blood or the containing wall.* It is distinct only when the 
vessel lies in a plane at right angles to the Hue of observation. 
If the vessel, in consequence of an antero-posterior curve, 
ceases to be a plane at right angles to the line of observation, 
this central reflection is no longer \4sible, and the whole width 
of the vessel is the same dark colour as the edge. In the case 
of veins this change is very striking, and the greater amount 
of colour makes these portions appear even darker than the 
rest. Many examples of this vaU be fomid in the appended 
plates, as in I. 4, II. 1, III, 2, 4, V. 5, 6, &c. 

Size. — In estimating variations in size of the retinal 
vessels allowance must be made for the refraction, i.e., mag- 
nifying power of the eyeball, remembering that by the 
indirect metliod of examination, in myopic eyes the details 
appear small, while in hypermetropic eyes the objects appear 
large. In the direct method there is less variation, because, 
for distinct vision, the abnormal refraction requires correction 
by a lens. The apparent size of the disc may be taken as 
the guide to the amount of magnification. There is no very 
exact method of estimating the absolute size of the vessels, t 
Sometimes, however, the alteration is such as to be at once 

• A case lately under my observation, in which the ordinary central 
reflection from the veins is, in many vessels, replaced by an irregxdar, patchy 
and granular reflection, which changes as the vein pulsates, and can be 
removed by pressure, seems to reopen the question of the nature of the 
normal reflection. In another case lately seen, in which there was much 
tissue about the vessels at their emergence (probably congenital), portions of 
veins near presented a central reflection of the exact tint of that of the adjacent 
arteries, the reflection elsewhere l)eing normal. These cases suggest that the 
wall of the vessel has an important influence on the character of the reflection. 

t Sec appendix — Ophthalmosropic Measurement. 
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evident and unquestionable. A little custom vnll enable a 
distinct de\'iation from the normal to be readily recognized. 
Special attention must be given to the number of primary 
branches of the vessel. It often happens that veins are 
thought to be patliologically large, merely because they 
are few. 

The relative size of the arteries and veins can be observed 
\vith more exactness than their absolute size. In comparing 
the two it is usually desirable to have the pupil dilated with 
atropine, since the vessels have often to be traced for a consider- 
able distance from the disc. A difficulty arises from the fact that 
the distribution of the arteries and veins corresponds approxi- 
mately, but not exactly. Sometimes two arterial branches 
accompany one venous trunk : sometimes two veins ac<x)ni- 
pany one artery. But in- each eye there is usually at least 
one set of vessels which have a nearly identical course and 
distribution, run side by side, and are available for comparison. 
Wlien this is the case it will be found that, as a rule, the 
width of the artery is about two- thirds or three-quarters that 
of the vein. An alteration in this relation may arise from a 
cliange in the size of the artery or of the vein. The change 
may be so considerable that its natiu*e is at once e\4dent: 
r.(/.y the veins may be obviously wider than iionnal, or the 
artery imquestionably narrow, perhaps \dsible as a mere 
line, even by the direct method of examination (PI. IX. 4, XII. 
2, 3). When the difference is slighter, we have to form an 
opinion as to the change on which it depends (whether 
enlargement of vein or diminution of artery) by our know- 
ledge of the normal size of the vessels — an approximate 
absolute? estimation. A little familiarity mtli tlio apj^eai-aiioe 
of the vessels under normal conditions will commonly enable 
an opinion to be formed as io the direction in wliich the 
change exists. 

Equality in size of the arter\' and vein is usually due to 
dilatation of the artery. Wlien the relative size of the ariery 
is smaller than that given (J or §) it is generally due to 
one of tliree causes: (1) Venous distension, general or 
local ; (2) Imperfect filling of atonic veins, in consequence of 
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which they are flatteiiod at right angles to th(» plane of 
observation ; (^i) Contraction of the arteries, which may 
occur from general anoemia, in which case the veins are large 
and atonic, or from primary arterial contraction, as sometimes 
in Bright 's disease (in which the veins also are commonly 
small), or from local obstruction to the entrance of blood. 

Veins. — Increased width of the veins, therefore, usually 
means their dilatation, either from distension or from atony, 
and this is c(jmmonly miiform. The central reflection is pre- 
serv^ed in normal characters. Irregular dilatation, varicosity, 
has been ob8er\'ed in a few cases, but is of little medical 
significance. A remarkable example of moniliform dilata- 
tion has been figured by Liebreich. The distension may be 
part of general venous fulness, as in cases of cardiac 
or pulmonary obstnietion ; or it may be of local origin. 
Increased intra-ei*anial pressure of. rapid development will 
probably cause at least a transient increased fulness of the 
retinal veins. When of slow development, this effect is 
rare, in consequence of the anastomoses of the orbital and 
facial veins. Thus the veins may become large in acute, and 
not in chronic hyilroeephalus. The same effect may be, it 
is commonly believed, the consecpience of distension of the 
sheath of the nerve, and of pressure within the sclerotic ring. 
It will be shown subsequently that distension of the nen-e- 
sheath is always related to a condition, increase of the sub- 
arachnoid fluid, which involves increased intra-cranial pressure, 
and the precise influence of the vaginal dropsy is difficult to 
estimate. The occurrence of compression at the sclerotic ring 
cannot be regarded as demonstrated beyond question. Pro- 
bable as such a mechanism seems on a priori grounds, I have 
never been able to detect any e\'idence of it on microscopical 
examination. A verv ellieient cause of distension is the com- 
pression of the veins by inflammatory products within the 
oj)tic papilla. 

Increased width of vein, however, does not always mean 
over-distension. A vein which is underfilled may present an 
increased width. Usually, if the quantity of bkKKi within a 
vein is less than ncmnal, its contractile ]>owit enables it to 



adiipt itself to tho diuimiBlied bulk uf tlie ountentB ; it retains 
its cylindrical fnrm, and hath apiwors aiid is uarrower. But 
in states of aua-raia, the atony of the vein may prevent it 
from following the ooiitenls in calibre, and retaining the 
cylindrical form. It may theii have a more or less elliptiaal 
outline (the same eircumferenee euelofiing a smaller area as 
an ellipse than as a circle), and in the retina the flattening 
always, in cumseiiueuce of the intra-ocular pressure, takes place 
in the plane of the retina, at right angles to the line of visioa. 




Fig. I.— Broiul Ketiunl Vcinii imd Ni 



and the vein appears <>i nndne width. At the same time flu^ 
i«jitrat rcilectiou is altered, bciHiniing eommouly indistinct, 
hut sometimes imdiilj' broad. 

This condition of the veins is seen especially in great ane- 
mia, and in leucocj'thasmia, as in the accompanying iigitre 
(see also Pi. XI. 1 and '2.) In these cases the arteries are 
usually smaller than normal, and m tljc contrast iM-twi/en the 
fl and arteries is enhanced. 




J 
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Diminution in the size of the veins ia ]irobal)ly always tliw 
result of diminished Bupiily of liloixl. 

The aricrici may be diniinished in size liy riniilar causes to 
those which load to increased width of the veins, such as loi^al 
obstruction to the entrance nf bl<i.>d. The hitter does not 
appear to i-esult from general intni-iTaniiil pressure, probably 
because of the resiatanee aftnrdetl by the strong walls of the 
arteries. It is doubtful whether effusion into the i^heath of 




Fiff. i. — Kitretue 0>iiCnuitioii of Retinal An*riB(i {«, a, a), must iif wliii'h 
HFC viidble Ha linCH only, CTen to the direct eiHiuinBtinn. — Subtddiu^; 
pnpillititi. Blight's diseiue. 

the nerve is lapahle of diminishing tlie blood supply. It is 
(.'ertain, however, that the iireasure of infianimatory products 
within the papilla, and espei-ially their cieatrieial contraction, 
may cause suificieat constriction of tJie artery to lead to a 
great diminution in the eize of its branches. llttimnrrhjigB 
aroimd the vessel or the pressure of growths may have the 
same effect. In ao condition, however, does the diminution 
in the size of the vesstil roiwh such a degree as in obstnietion 
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by embolism (PL XII. 2 and 3.) General underfilling of the 
arterial system, as in cholera, may lead to a great diminution. 
The strong muscidar coat of the arteries maintains their 
adaptation to the blood within them, so that we never see the 
increase in width from atony which is observed in the veins. 

Persistant spasm of the arteries is probably capable of 
causing a permanent diminution in their size. I believe that 
this condition is common in cases of Bright's disease, in 
which, however, it is more conspicuous in the brandies beyond, 
than in those upon, the disc. It reaches its height when 
papillary obstruction is superadded, as in the accompanying 
figure (Fig. 2), when a degree of diminution in the size of the 
arteries may be seen, rarely if ever observed in simple neuritic 
obstruction (see PI. IX. 3 and 4.) 

Dilatation of the arteries is due to a vasomotor influence, 
and is conspicuous in some cases of exophthalmic goitre, in 
which over-action of the heart is superadded. It is doubtful 
whether the latter cause alone ever produces dilatation of the 
retinal vessels. 

Arrangement. — The anatomical arrangement of the vessels 
varies considerably in different indi\iduals, and is, in itself, of 
little medical significance. The number of branches into 
which the primary ti-unk divides and the number of tributary 
veins should be noted in connection with the apparent size of 
the vessels. There is one point, however, which does possess 
(considerable medical significance. The general arrangement 
of the vessels in the two eyes is usually similar. Moreover, 
similarity in vascular arrangement may be inherited. I have 
seen, for instance, a peculiarity in tlie coui*se of the retinal 
vessels in a mother exactly reproduced on the eye of her 
daughter. This is a striking proof of the transmission 
of vascular arrangement. But upon the vascular arrango^ 
ment depends the vascular strain, and, in part at least, the 
occurrence and locality of vascular degeneration, and often 
of vascular rupture. Thus, inspection of the retinal vessels 
suggests to us one way in which a tendency to cerebral 
haemorrhage may bo inherited. 
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Course. — The course of the retinal vessels usually presents 
few tortuosities, and those which exist are lateral, in the plane 
of the retina. When the vessels are elongated by their dis- 
tension or atony, these lateral curves are exaggerated. Antero- 
posterior curves, at right angles to the plane of the retina, 
are indicated by the change in the central reflection already 
mentioned, and sometimes by slight obscuration of the vessel 
at the lowest point of the curve. They always indicate 
irregularities in the retina in which the vessels lie, commonly 
parenchymatous swelling, as in retinitis. 

Structural Changes. — Most changes in the tissue of the 
retinal vessels are visible only to the direct method of exami- 
nation. The commonest change is an increase in the amount 
of tissue of the wall, especially of the outer coat, so that the 
red column of blood is bounded by distinct white lines. Such 
an appearance may be seen in most cases near the centre of 
the disc. At the point at which the vessels emerge from the 
disc they are, the arteries especially, often surrounded by this 
white tissue, sometimes like a little cloud upon them, and 
from it prolongations may be traced along the chief vessels. 
When a vessel curves over the edge of a hollow central cup, 
and is seen foreshortened, the white tissue of the wall often 
appears as a ring aroimd the blood colimm. When a disc is 
very full coloured, whether normally or from pathological 
causes, this white tissue is rendered by contrast very con- 
spicuous, and may easily be mistaken for a pathological 
condition (PI. I. 2). The difficulty is increased by the cir- 
cumstance that it is sometimes a morbid appearance, left by 
preceding inflammation. In this case, however, it is usually 
accompanied by distinct constriction of the vessels, and often 
extends along the vessels beyond the limits of the disc. It 
has seemed to some observers probable that it is sometimes 
left by a state of chronic congestion of the disc, insufficient 
to cause such an *' exudation " as shall constrict the vessels. 
The conclusion foraied after a careful attention to the point 
for many yeai's is tliat it does result from congestion, but 
that it is so common without either congestion or inflanmia- 
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tion tliat the preseuce of tills appearance alone deacrve* little 
weight. 

An undue visibility of the wall of the vessel is said to 
be Bometimefl due to a " scleroeiB " of the middle coat, a. 
condition of thickening of the eoat which, mider the miero- 
Bcope, bears considerable resemblance to the appeoranoe 
presented by lardaceoiiB degeneration. 

In rare cases, there is such a thickening of the outer coat of 
the vessel, or an increaBe in its perivaacular sheath, that the 
tissue is visible, not merely at the sides of the vessel but in 
front of it, concealing the red reflection from the column of 
blood within it, and broad white bands then indicate the 
position and course of the vessel. These may cease suddenly 
and lengths of red blood may alternate with the white 
bands. This condition is occasionally, though rarely, seen 
in Bright's disease, and is then perhaps similar t*) the fibroid 
thickening around the vessels found in other organs. A 
striking example is seen in PL XU. ¥ig, 1. Sometimes 
a vessel may be narrowed at the affected area ; more com- 
monly its calibre is unaffected. It is seen to affect the 
arteries only. 

In all inflammatory conditions leucooj'tes may accumulate 
in the perivascular slieaths of vessels, and in the retina they 
may give rise to an appearance similar to that Just described, 
and which has been termed " perivascuUtis." It has been said 
by Liebroich that by a ctireful comparison of the relative 
width of the oolimin of blood and of the white band, an 
opinion may be formed of tlie position of the new tissue, 
whether in or outside the wall of the vessel. 

Fatty degeneration of the vessels is sometimes met with as 
a senile change, or after inflammation. It affects chiefly the 
outer coat. It has only been recognized by mioroscopical 
examination, and it is doubtful whether it can be detected 
during life. 

In senile fatty degeneration of the outer coat of the retinal 
vessels, calciflcatiou of the degenerated portion has been found 
after death. Actual atheroma, i.e., endarteritis deformans, 
has not, as I'lir as I am aware, been found in the retinal 



U) MEDICAL OPHTHALMOSCOPY. 

vessels after death ; and in cases in which it is well marked 
elsewhere I liave often looked for appearances in the retina 
suggesting its existence, but without success. The retinal 
arteries are far below the size in which atheromatous changes 
are common. They have been said to present undue tortu- 
osity in this condition. 

Aneurlsm. — The retinal artery is occasionally the seat of 
aneurismal dilatation. Instances of it are, however, rare, 
probably on account of the support which is affoi-ded to the 
vessels by the intra-ooular tension. When aneurism does 
occur, its significance is important, because in no other way 
can the existence of aneurisms on vessels so small as those 
of the retina be ascertained. Aneurisms of such small 
arteries are commonly not associated with aneurisms on 
larger trunks, but when aneurisms exist in the retina they 
almost always exist also in other organs. 

Two forms of aneurisms have been observed : (1) aneurisms 
of some size on the primary branches of the central artery on 
the disc ; (2) miliary aneurisms of the arterial twigs upon the 
retina, and of the small capillary vessels. 

1. Very few instances of the larger aneurismal dilatations 
are on record. One, which was described by Sous,* occupied 
the upper two-thirds of the disc, was oval in form, and 
present^l distinct pulsation, syncjhronous with the radial pulse. 
The ai-terial branches in the retina were very narrow. The 
patient was a woman, aged sixty-four. 

2. Miliary aneurisms were foimd post-mortem by Liou- 
ville,t in cases in which cerebral haemorrhage resulted from 
the rupture of similar aneurisms in the brain. The largest 
was about the size of a pin's head ; they were chiefly situated 
at the branchings of the vessels. In one case they were widely 
distributed through the body, being found on the minute 
arteries of the pericardiimi, mesentery, &c. I have seen them 
during life on small ai-t«ries in a case of Bright's disease, 
in which there was extensive cardiac and vascular disease 
(PI. XII. 1 ) . The lower branch of the artery is seen to present 

♦ " Ann. d'Oonl." \H6\ liii. p. 2U. f " Comptes rend." 1870, Ixx. p. 498. 
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three globular dilatations in its course, the third being just in 
front of a narrowed segment. The general eliaracters of tlie-Be 
aneurisras are there seen. The central reflection of the artery 
is widened at the dilatation in awordance with the altered 
surface of the blood within the vessel. The wall of the 
aneiirism is, of course, inviBihle, just as is the wall of the 
vessel elsewhere ; its existence is declared by tlie change in 
the form of the column of blood. Bouchut* has figured two 
examples of a series of fusiform dilatations of the retinal 
arteries in general iwralysis of the insane. His figures, 
however, suggest considerable exaggeration. 

The recognition of these minute arterial aneurisms presents 
little difficulty. Tlie contours of the arteries must be fol- 
lowed from the disc to the ora serrata by the direct method of 
examination. A twist in a vessel may cause the appearance of 
a local bulging which may look like an aneurism, but a care- 
ful examination will prevent error, Minute basmorrhages in 
the course of the vessels can be readily distinguished from 
aneurisms by the irregularity of the outline of the clot. 
Aneurisms, as a rule, contain fluid blood, and present a bright 
central reflection, which is absent in the extravasation. It 
must be remembered, however, tbat a miliary aneurism haa 
been found surrounded by a halo of extravasation. The 
centre of any h!em.orrhage situated at the bifurcation of a 
vessel should therefore be carefully scrutinized. A very rare 
condition has been figured by Galezowski, which might easily 
be mistaken for multiple sacculated aneurisms. It consists 
of numerous minute secondary gliomatous growths, connected 
with the retinal arteries. Some, however, were of large size, 
and unconnected with the vessels, and none presented any 
visible reflection. 

The retinal capillaries may present aneurismal dilatations 
sacculated in form, and also varicose dilatation. Examples of 
these are figured in PI. XVI. Fig. 11, from a case of gly- 
cosuria described by Dr. Stj.'phen Mackenzie. t Utemorrhagea 
into the retina and vitreous were observed during life. 
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Changes in the Cikcilation. 

The central artery of the retina brings hlood to the eye 
from within the cranial ca^^tv, from an ai'torv' which also 
supplies part of the cerebrum and meninges, and the retinal 
vein returns blood chiefly to a cranial sinus. Hence the intra- 
ocular circulation has been regarded as a portion of the cere- 
bral circulation, as participating in the same influences, and 
presenting the same modifications. This is, no doubt, true to 
some extent. At the same time it is probable that the con- 
sequences of the common origin of the cerebral and ocular 
blood supply have been exaggerated. It is important to bear 
in mind that the intra-ocular circulation is peculiar in its 
rigid enclosure in a small chamber, in which it is always 
exposed to a certain amount of elastic pressure. The relation 
between the cerebral and 0(^ular circulation is unquestionably 
modified by tliis and other causes. 

Pulsation. — Artirial. — As a rule, before reaching arteries 
as small as those of the retina, the pulse-wave has become so 
feeble, the current so equable, that visible pulsation can no 
longer be perceived. If, however, the pulsation be rendered 
less equable by increasing the disproportion between the con- 
tinuous flow and the intermitting wave, arterial pulsation may 
be sometimes perceived. In conditions of acute anaemia, from 
heemorrhage, the continuous flow of blood into the small vessels 
may be very feeble or even absent, and the j)ul8e-wave becomes 
distinctly visible. The constant flow may also be lessened by 
increasing intra-ocular tension, as by pressure on the globe by 
the finger, but it is rarely that distincjt arterial pulsation can be 
thus produced. Occasionally, however, it may be noted in an 
artery whi(;h, by a foreshortening curve do\\ii the sides of the 
central cup, is in a faNourable position for obser^Tng a change 
of shape. 

It is especially when the pulse-wave is increased in 
strength and suddennc^ss that it becomes visible in the retinal 
arteries. This increase is developed in aortic regm-gitation. 



ami iu tliat condition BjjoiitaueoiiB pulsation i>{ the retinol 
arteries ib especially fi-equent, aa tiiiiiiDke* and lieokert 
first pointwl out. It is more distinct, the sti'oiiger is the 
hypertrophy of the left ventricle, and is aheent only when 
the heart is greatly weakened, or much aortic constriction 
i-oexjsta, or the amount of regurgitation is small. It may be 
Keen hest in the vessels in the disc, hut in rare cases, far 
towards tlie periphery of the retina. It consists, like the pul- 
sation of other vessels, in a widening and an elongation. The 
widening is best seen beliind a division, at a considerable 
angle, and is best recognized by attending to the central 
reflection. The elongation of the vessel is best seen where an 
artery lies in an g curve, especially tfjwards the periphery, or 
when it forms a cun,'e along the edge of the disc (Becker.) 
In a ease of supposed aneurism of the arch of the aorta, 
Becker found marked pulsation in the left eye, while in the 
right only a trace of pulsation could with difficulty be detected. 

Capillary pulsation has been described in aortic regurgita- 
tion — a pulsatile redness of the disc — due to the inter- 
mitting distension of the capillaries in consequence of the 
great fall of pressure between the sitocesBi^'c pidses. Such an 
appearance is, however, veiy rare. 

Venous. — Pulsaliou in the retinal veins may also sometimes 
be observed as a normal condition, commonly only in the 
large branches upon the optic disc. Several explanations of 
this have been given. Coceius suggested that it depends 
directly on the intra-ocular tension, and is analogous to that 
whioh ocelli's in glaucoma and may be produced artificially 
by pressure on the eyeball. Eveiy time the pulse-wave 
reaches the intra-ocular arteries their distension causes a 
sudden increase iu the intra-ocular tension, which effects a 
compression and transient emptying of the thiimer walled 
veins. Hence the contiwfiou of the veins should correspond 
tu the arterial diastole, to the pulse-wave, aud the dilatation 
of the veins to the art«rial systole, to the interval between the 

• "BeriinKlin. ffocheiuijlir," 1868, No. 34, aDil 1870, No. a I. 
t " ArnU. t. Ophth.." »™L 206— 2Bfi. Dr. Stephen Mticltcn/ie has r1™ 
reci>rded noTOral laiM* ("Med. Tim™ nnd Gnx.," ISJ.i, t"1. ij. 
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pulse- wave8. Stellwag von Canon imagined that the extension 
of the sclerotic by the increased intra-ocular pressure at each 
pulse, stretched the lamina cribrosa, and narrowed its meshes 
so as to compress the vein. According to Donders the 
increased intra-ocular pressure acts directly on the venous 
trunks in the optic disc, hindering the return of blood. On 
this view the venous diastole should accompany or imme- 
diately succeed the arterial diastole. 

Jacobi, on the other hand, suggests that the common limi- 
tation of the pulsation to the papilla, indicates that the 
increased intra-ocular pressure bulges the papilla, and the 
augmentation in the curve of the veins causes a sudden 
obstruction to the circulation through them. 

Another theory explains the pulsation by supposing that 
where the artery and vein are in contact, in the optic nerve, 
the wave of arterial distension compresses the vein and causes 
a temporary obstruction to the return of the blood. 

Drs. Putnam and Wadsworth (of Boston, U.S.A.) have 
recently described* an intermitting variation in size of the 
retinal veins, occurring independently of the pulsation syn- 
chronous with the heart's action, and having a period of 
about five respirations, e>., about that of the variations in 
arterial tension found to occur in animals. I have looked for 
this rhythmical variation, but have not hitherto been able to 
detect it. 

Anemia of the Retinal Vessels may be part of general 
anaBinia, or may be due to local pressure upon the artery. 

When due to local causes (" retinal ischflemia " of the 
Germans) there is usually simultaneous pressure on the retinal 
vein, which runs side by side with the artery. The arteries 
are then unduly narrowed, and the veins dilated. This con- 
dition is constantly seen during the contraction of inflamma- 
tory tissue in the papilla. In rare cases, in which the pressure 
is on the artery immediately after its entrance into the optic 
nerve, and behind the vein, which enters a little in front of 

• " Journal of NorvoiM and Mental DifleaAe/' October, 1878. 



CHANGES I.N THE KETINAI, VESSELS — AN.«MIA, "^i 

the artery, the arteries may be narrowed witliout any dis- 
tenaion of the leina. 

Spasm of the retinal veeeels has been eupposed to oc«ur 
eometimes in epilepsy, and also to he the cause of " retinal 
epilepsy," i.e., epileptiform amaurosis. In such a condition 
Dr. Hughlings Jackson onoe saw a vessel disappear. I have 
examined the retina in many cases of epilepsy immediately 
after fits without observing any marked change iu the arteries. 
During an epileptiform convulsion from meningeal htemor- 
rhage, I once kept an artery and vein in i"iew throughout, 
by the direct method of examination, but saw no change iu 
the artery. The vein was distended during the cyanotic 



General defective blood supply is much less evident in the 
^'e8sels of the eye than elsewhere : probably because the 
intra-ocular tension effects a regulation of the size of the 
retinal vessels (Donders). Loss of blood, for instance, causes 
but a slight change iu the retinal vessels, except an increased 
dis[»roportion between the arteries and the veins, due in part 
to contraction of the arteries, and in part to atony and flatten- 
ing of the underfilled veins. The effect of hemorrhage on 
the size of the vessels soon passes off, because the volume of 
the blood is quickly reproduced by tlie passage into, and reten- 
tion in it, of liquid from the tissues and alimentary canal.' 
A similar condition of the retinal vessels t/> that seen in acute 
anamiia was ohsened by v. Graefe in cholera. During the 
stage of collapse the arteries became narrow, the veins dark, 
but of normal width. Spontaneous pulsation appeared in the 
arteries, and was attributed to cardiac weakness, but may, 
perhaps, have been due to the diminution of the volume 
of the blood, rendering the amoimt ejected from the left 



* In Aomo obscrvatioofl oa the effect of venoscution in tlie corpiuwutar 
richneM uf the blood, kiudl; mado fur uie by Mr. W. S. Tuke, on hodu' 
paticntx of Hr. Wbarton JuDes, it was found thnt the fall in llie number of 
blood corpimolB* indioatiog the dilution of the cimiUBting hlooil to reprodueii 
lit Totumc. took plao« in the course of an hoar. It was found also that the 
f&ll WHa greater than thcomnuut of blood loat oould Hcooimt for, i.t., thai the 
hjtbiHmia became for a time cxoessivi-, a fant which may acconnt for the 
repiitiid inHueocc of alight, quiuk loB« of blood. 
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ventricle at each systole so small that the shcM^k (pulse-wave) 
predominated over the movement of the blood. 

The acute cerebral anaomia of 8;yTicope is probably attended 
by a similar condition of the retina, and to it tlie transient 
blindness wliich sometimes succeeds s^Ticope may be due. 

Conditions of general defective blood supply render the 
disc paler, but the variations in the tint of the disc, imder 
j>hy8iological conditions, are so great that it is only by com- 
parison of the state of the disc with its apj)earance in tlie 
same patient at another time, that any information can be 
gained from it. The other eye is usually affected in the same 
degree, and not, therefore, available for compai-ison. 

Hyper.eml\ of the Retinal Vessels. — (A.) Active Con- 
gestion, — Apart from the active congestion of commencing 
inflammation (which is not considered here), an increased 
supply of blood to the retina may be due to whatever 
causes an overfilling of the whole or part of the arterial 
system of wliich the retinal artery forms part. Of these, 
excited action of the heart is the most potent. The retinal 
arteries may be seen to be large, and sometimes, though rarely, 
to pulsate, and the communicated pidsation in the retinal veins 
may also, commonly, be observed. When the overaction is 
long continued, hsemorrhages may occur. A similar over- 
filling may occur from obstruction in another region of the 
internal carotid. Dilatation of the art^^ries, as in exophthalmic 
goitre, may also cause active hyi)er8Bmia. 

(B.) Passive Congrsfion, — Passive congestion of the retinal 
vessels may occur from local or general causes. The causes 
of local obstruction to tlie return of blood from the eye are 
the same as those of local arterial anajmia. Pressure 
farther back, on the cavernous sinus, only causes transient 
passive congestion of the retinal veins, on account of the free 
connection of the orbital and facial t\vig8. Passive congestion 
from general causes is very common, and results from what- 
ever hinders the return of tlie blood from the head, or obstructs 
the circulation through the chest. The congestion of the eye 
is thus part of a cephalic congestion, or of a general venous 
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stasis. The foniier xiommuiily reaulta from pressure in the 
jugular or inuoiuinate veiiiB. The general cungeBtion is the 
result of some ptilmoiiary or oai'diao obstnietiou, acute or 
ohrouic. The coiuraou acute causes are — cough, etfort, and 
an epileptic Jit. The ophthalmoscope shows the retinal veuis 
in these contlitions to be greatly distended. Unless, however, 
there is also disease of vessels, haomorrlifiges mroly occur, no 
doubt in consequence of the Bupp()rt afforded to the vessels by 
the vitreous humour. The intra-ocular tension, and therefore 
the external support, is probably augmented dui'iiig these con- 
ditions of increased stmiii, in oonsequeuoe of the fulness of the 
capillary vessels. It is true that the most intense coDgetiion, 
such as that of suffocation, suiEoieut to cause death, does 
nsually lead to retinal htemorrhages, but minor degrees of 
congestion rarely do so. It is very common, for instance, for 
a violent cough, or an intense asphyxial stage of an epileptic 
lit, to cause rupture of a subconjunctival vessel, and a oonse- 
queut estravasatiou, but It is extremely rare for any retinal 
vessel to give way, I have often, in such cases, searched 
the retina for oxtitvvasation, but the search has always been 
unsiiflcesaful. 

Chn>nio general causes of passive congestiou ore chiefly 
heart disease (especially mitral) and emphysema of the lungs. 
In the general venous distension of congenital heart disease — 
cyanosis — tlie retinal vessels participate, often conspicuously. 
The venous distension may be extreme, and may be accom- 
panied by normal arf«rie3, or tiie arteries may bo also large. 
The blood in the arteries and veins may be abnormally dark. 
Sometimes the retinal tissues ai-e thickened. The congestion 
from emphysema of the lungs, and fi-om dilatation of the right 
heart, is also often very marked. The retinal veins become 
much distended and tortuiius, and the smaller branohes, 
ordinaiily invisible, may become very conspicuous. 

With degenerated vessels, e.g., in the old, cough may pro- 
duce small extravasations in the retina, wliich, in most cases, 
quickly disappear. They are also seen when jiasaive conges- 
tion is associate! with hypcrtroyihy of the left ventricle. 
(Soe next section.) 



A 



24 MF.mCAI. OPHTHAI.MOW.-OPY. 

H.KMORBHAOE. — Bupture of retinal vessels and ponsequent 
extra vasatioiiB of blood are very common in many morbid states, 
and are frequently of important general Bigiiificance. Tliey 
may occur as part of inflammation of the retina, and such 
cases will be considered subsequently. More frequently they 
are dependent directly on general conditions, or on retinal 
degeneration consequent on general conditions. 

They vary much in size, number, position, and aspect. 
They may be so small as to be visible only as a spot or line 
on direct examination, or they may be three or four times the 
diameter of the optic disc. There may be only one or two, or 
innumerable extravasations may exist over the whole fundus. 
When few they are commonly seated netu the disc or in the 
neighbourhood of the macula lutea, and often follow the 
oourse of vessels, especially the veins, but not imfrequently 
the arteries. Their shape and aspect depend very much on 
their position in the substance of the retina. Tlie commonest 
seat is in the layer of nerve fibres. The fibres are separated, 
not torn, by the extravasation, and the blood lies between the 
fibres, and extends along their course in the direction of least 
resiBtKnce, Hence the smaller hasmorrhageB are linear, and 
the larger striated in part or altogether, and they often radiate 
from the disc. Such htemorrhages are shown in PI. V. 4, 
VI. 1, X. 1, 2, X. 1, XI. 1. The next most frequent seat is 
in the inner nuclear layer. Here there is no tendency to 
striation; the extravasations are round or irregular (as in 
PI. VI. 4, XII. 1). If the extravasation in this position is 
large it may separate the retina from the choroid, while a 
htemorrhage in the nerve-fibre layer may break through into 
the vitreous. This sometimes happens in Bright's disease, as 
in one case which came under my observation (Case 43) . 

Now and then, especially in the neighbourhood of the 
macula lutea, the blood may he extravasated in a thin film 
between the retina and the vitreous. Such an extravasation 
is commonly very irregular in shape, the irregularity being 
sometimes increased by the extension of processes of blood into 
the vitreous. The more recent the hjemorrhage the brighter 
is it« colour. Old hemorrhages may be almost black, and the 
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blood effused into the vitreous very qiu<My assumes a black 

colour. 

It is doubtful whether extra vaeatdonB into the retina occur, 
however small, except from actual rupture of vessels; 
probably the extravasations are oonditioneil by degeneration 
of minute veBsels, sometimea by such capillary aneurisniB as 
are ehowu in PI. XVI. 11. White spots axe often seen 
in the retina ad]a<^nt to, or left by, extravasations (PI. XI. 1). 
They may be, when small, granular ; when large, they may 
be filmy. They are probably due to fatty degeneration of 
the disturbed retinal elements, or of tlie effused blood. 

Small extravasations are readily absorbed ; larger ones 
more slowly. Sometimes pigmentary degeneration results, 
and an irregular black spot is left. The white spots disappear 
very slowly, and white granules may remain for a long 
time. 

Symptoms. — Small hBemorrhages, away from the centre of 
the retina, may give rise to no symptoms. Larger ones cause 
loss of vision at the spot from the local damage to the retina, 
the loss being serious in proportion to the proximity to the 
macula lutea, in which a small extravasation may cause per- 
manent loss of central vision. A ring of liEBraorrhage around 
the macula may cause considerable central amblyopia (PI. 
XI. 2). Occasionally the patient is conscious of the red colour 
of the extravasated blood. At the moment of extravasation 
there may be no sjTnptoms, or there may be sudden dimness 
of sight, or there may be ocular spectra. 

Causeji. — Htemorrhage into the retina, as elsewhere, 
depends on one or both of two causes — increased intra- 
vascular pressure, decreased strength of vascular wnE. Ixicijl 
increased blood pressure is a common cause. In optic neuritis 
with much oonstriotion of the veins, the whole fuudiis may be 
covered with extravasations (PI. VI. 1). Similar extravasa- 
tions may attend all forms of retinitis. General increased blood 
pressure is a rare cause, no doubt from the efficient support of 
the retinal vessels, as just explained. Now and then it is seen 
when hypertrophy of the left ventricle can tell unduly on the 
vascular system. It sometimes occurs in the peculiar vascular 
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condition which attends arrested menstruation ; more rarely 
still in suppression of some other habitual discharge. 

In some cases of heart disease, especially when conjoined 
with degenerated vessels, and occasionally in cases of arrested 
menstruation, numerous extravasations occur into the retina, 
with signs of parench^Tuatous retinitis, vascular distension, and 
diffuse cloudiness. This condition has been called " heemor- 
rhagic retinitis." It may occur without any recognizable 
cardiac disease, and is often unilateral, in apparently healthy 
persons after middle life. Mr. Hutchinson believes that it is 
often associated with gout (q. v.). 

Degeneration of the retinal vessels is a frequent cause of 
haemorrhage, although it is not often that it can be demon- 
strated post-mortem. It is probably owing to this degenera- 
tion that retinal extravasations are so common in certain 
general blood diseases, especially in kidney diseases and 
diabetes, pernicious anaemia, leucoc;yi:ha)mia, ague, purpura, 
scurvy, and pyeomia, and many exhausting conditions, such 
as over-lactation. In some of these cases, as pycemia and 
leucocythiemia, the blockade of vessels may assist. Capillary 
aneurisms from a case of retinal hjemonliage in diabetes are 
showTi in PI. XVI. 11, and diseased ciipillaries in renal 
retinitis in Fig. 10 of the same plate. Jaimdice is commonly 
given as a cause of retinal haemorrhage, but only one or two 
instances are on reeoixl. 

Apart from these blood diseases, retinal haemorrhage is 
common in simple senile vascular degeneration. In all con- 
ditions its occurrence is of importance, on accoimt of its occa- 
sional association with cerebral haBmorrliage. 

Sometimes retinal haemorrhage results from blows upon the 
eye or skull, llarely haemorrhages are observed in young 
persons without discoverable cause. 

The prognosis depends on the position of the haemorrluigo, 
and on the extent to which its causes axe under control. It 
is worse when there are signs of general retinitis. 

The chief local treatment is the application of cold and 
gentle pressure on the eyeball, to give temporary support 
to the vessels, and obtain contraction. Other measiues are 



tUose Kuited for the general state, and for liiemorriiage else- 
where . 

Hiemorrliages from the choroidal I'eHsels ai'e extremely ram, 
and posaeBB little medical significance. 

Thrombosis,- — Thromljosis in retinal vessela is not eumnion, 
but is occasionally observed in smaller branches of the vein?. 
The vessels lose their double contour-r- ''.''-, their central refleo- 
tioii disappears, and they apjiear dark and large, their hranehee 
heing unduly conspicuous. The condition usually depends on 
local causes, and has little general significance. 

Thronibosis has been obser\'ed in the retinal artery with 
ocular signs identical with those of embolism, to be described 
immediately. In a ease recorfled by Sichel it was conjoined 
with foci of softening and small haemorrhagea in the brain. 
Thrombosis in the ophthalmic ailerj' occiu^ as a very rare 
event, and probably always as the result of thrombosis in the 
internal carotid. I am not aware that any case has been 
ohsen'cd during life, but tlie signs of its occurrence woidd 
probably be those of incomplete obstruction of the retinal and 
choroidal vessels, a partial circulation being maintained by 
the oommnnication between the orbital and facial arteries,* 



• Some yesTH ago I luade a ueempsy on ft cane in which this ttccident had 
ofcumed. Tho patient, an aged roan, had suffered from ccrobnJ aofWning 
in the region nuppliod by the left middle eerehral artery, which was rauoh 
diaeaaed A fortnight or three weeks before hia death, there waa no ocular 
or Dphthnlmosmpic ehangv. He lay in a comatose condition, and hia eye» 
were not again examined. PoBt-mortcm n recent clot was found extending 
down into the intru-crunial portion of tho left internal carotid, fully dis- 
tending it, and paseicg also into the commencement of the ophthalmic artery, 
which was, however, near the eyeball, pervioua, being only uarrowed by elut. 
The eyeball was quite rotten, the sclerotic of a brownish doIout, and giving 
way before the scissor* like brown paper The retina was greatly atrophied, 
reduced tt> two-thirds of iU normal thicknctvi. Its several layers were no 
luDger recogniiable The outer half won occupied by a thiek layer of nuclei, 
apparently representing the two nuclear layerv. Its inner half oonsiBted of 
a series of lacuna;, limited by the remains of the thickened rertical fibres. 
TSa nerve-fibre layer, ganglion cells, or moleoular layers eould be discovered. 
A uase of the same character, but in which a fleer collateral oiroolatlon was 
eitahlished and the retinal changes were slighter, has been reconled by 
Virchow, and is described further on in the section on Softening of the 
Brai 
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Embolism. — The central artery of the retina is not unfre- 
quently occluded by an embolus, and the occurrence is of 
much medical interest. Nowhere else can the phenomena of 
vascular occlusion be observed during life. The accident is 
commonly the consequence of heart disease, and sometimes is 
the first thing which draws attention to the existence of the 
cardiac affection. It was so in Case 48 appended. Embolic 
infarction in other organs always coexists, and the ocular 
accident may indicate the nature and disturbance elsewhere. 
It occasionally coexists with cerebral embolism, and may 
furnish a warning of the probability of the latter, as in one 
case recorded by Landesberg, in which the ocular embolism 
was followed, a week later, by loss of consciousness and hemi- 
plegia. The patient suffered at different periods from 
embolism of each retinal and one cerebral artery. The 
cerebral and ocular accidents may occur simultaneously, as in 
Case 47. The diagnosis of cerebral embolism is usually sufli- 
ciently clear without it, but its occurrence is an important 
corroborative, and almost demonstrative, proof of the nature 
of the cerebral lesion. Ketinal, as cerebral, embolism is 
rather more frequent on the left than on the right side. Its 
common origin is, as already stated, cardiac disease, espe- 
cially mitral. It has also been observed in atheroma of the 
aorta and in febrile diseases, pregnancy, and Bright's disease, 
probably from the formation of a clot and its detachment. 

The position of the obstruction may be in the trunk, or in 
one of the branches. In each case there is sudden and com- 
plete loss of sight, persistent when the obstruction is in the 
trunk and is permanent. In rare cases the loss of sight is not 
instantaneous, but comes on in the course of a few minutes, 
commencing at the periphery. When the obstruction is in a 
branch, the loss of sight usually rapidly clefirs, except from that 
portion of tlie retina which is supplied by the occluded vessel. 

The arteries beyond the obstruction are deprived of their 
supply of blood and contract, so that to the ophthalmoscope 
they appear as fine lines only (PI. XII. 2). They commonly, 
however, retain their red colour, because the contraction does 
not obliterate their cavity, although reducing it almost to 
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capillary dimensions, and there is still a narrow column of 
blood within them. Towards the periphery, however, they 
are so small as to be invisible. The delicate wall of 
the vessel is unrecognizable, except in the larger vessels, 
where, on accoimt of its contracted state, it is more distinct 
than normal, and appears as a white line on each side, bound- 
ing the narrow, red column. When the obstiniction is com- 
plete and a collateral circulation is established, the red column 
may disappear, and only a white line indicate the position of 
the empty vessel, which gradually becomes transformed into 
fibrous tissue (PI. XII. 3). The arterial branch which passes 
upwards and to the left is represented only by a branching 
white line, while one which passes vertically upwards, and is 
not quite empty, is bounded on each side by a white line. 

The veins are narrowed, but less than the arteries. They 
are sometimes, but not always, broader towards the periphery 
than near the disc. 

The optic disc is, at first, and usually always, much paler 
than normal. The retina undergoes very marked changes, 
consequent on the disturbance of its nutrition. It presents 
a greyish or white opacity, always most marked around the 
macula lutea (PI. XH. 2.) and commonly also conspicuous 
around the disc. This opacity may come on in a few hours, 
but sometimes not for some days. The opacity usually stops 
short of the fovea centralis, lea\ing it of a bright red colour, 
so red that it was thought to be extravasation, but it is now 
generally believed that the tint is merely the eflPect of contrast 
with the adjacent pale opacity. The latter is believed to de- 
pend on oedema of the ner\'e-fibre layer, and the thinness 
of that layer at the fovea centralis to be the cause of the 
usual freedom of that part from opacity (Liebreich). But 
occasionally the fovea may be as opaque as its vicinity, as 
in Case 47 (PI. XII. 2). Here I found the opacity to de- 
pend on much graver structural alterations than are usually 
supposed to exist. Besides evidences of oedema, there was an 
infiltration of all the retinal layers with lymphoid cells, similar 
to those of the nuclear layers, so that the thickened vertical 
fibres were the only structural elements which could be 
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(Uatingiiishfl. The lnyer of rnds anil wmea was destrovfKl, 
pri)bably diiring life, in tlif i^ginii of the macula, beemise the 
pigment- epithelium was iu contact with, and adherent to. the 
outer imde-ni' layer. In other places, the thickened Tertieal 
fibres were widely Bepiiratefl. 

HiifmoTThages are rare in emholittni of the tnink of the 
retinal artery. The opacity rommonly disappears in the coiirRe 
of a few weeks, lnit may leave white spots, due to fori of 
degeneration. The optic dise, white from the first, may Iiave 




Tig. 3— EmbuliBui uf tliu Lculnil Arlei? of the Rtllun [Caao 47 : VI. SSL 'i) 
— LoDgitudiiial section through iho artery, miu-cighth of na iucli 
{3 mm.) bohind thi> eyiibaU. Ou eauh tdde the nerve fibres ore indi- 
cbted, mjd between thedO tmd die vesuel la much looae oonneotive 
tisMie. Withiu the contracted vvreel U ui oval grBUuUr ina«fi, Mid in 
frout of thia b a Binal] ruuud body ( x 300). 

its edges a little clouded, when the opacity in its neighbour- 
hood is considerable, or it may remain clear. In most eases 
the pallor jieraists and increosea, iind passes iiitf) the wliituuesa 
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of atrophy, wliich resembles closely 8inii)le atrophy, except in 
the extremely small size of the vessels. 

The plug has in several cases been fomid after death, 
commonly just behind the bifurcation of the arter}% in other 
cases in its course. In Case 40 (PI. XII. 2), the artery 
in the nerve contained an oval granular omboliia (Fig. ']). 
Other smaller fragments were seen in the narrowed aiteries, 
upon the disc. 

Very rarely the circulation gets re-established by the normal 
course. Columns of blood ai)])ear in the arteries, in paii: 
broken, and for a long time easily brokcm b>' pressure. Tho 
arteries continue below normal size. Vision niav be recovered, 
especially at the peripliery, rarely at tlie centre, (.'onmionly, 
however, obstruction remains comi)lete. 

The retinal ai-tery is regarded as a ** temiinal " arter\', 

i.e., one that has no anastomoses. In most cases very little 

collateral circulation is set up : the arteries remained naiTOweil 

to lines as far as tliev can be traced. But thev are visible in 

»■ » 

almost all cases a,s red, not as whiter, lines. Hence they nmst 
contain blood, persistent and therefore circulating, which has 
come from some sliglit (.'ollateral anastcmioses, or from tlie 
obstfuc4i(m l>eing inoom})lete. 

Sometimes a much more considerable ('ircidation is estab- 
lished. In PI. XII. 2, for instance, the arteries are filifonn 
only upon the disc, and as far as they remain imbranched ; 
beyond this, they have nearly their nonnal size. A similar 
case has been recorded by Kna]ip. This points strongly to 
the establishment of a collateral circulation, i>roTmbly b\' con- 
nection with the long ciliary arteries, altliougli, in the 
researches of Leber, such ccmnections coidd not, in the nonnal 
conditicm, be demonstrated. It is commonly supposed that 
the chief connection between the r(itinal and ciliary vessels is 
by means of the vessels of the oi)tic disc, but it is certainly 
not by such means that a collateral circidation takes place, 
for the pallor of the disc is due to anaemia, and is 
almost imivei-sal in cases of embolism. Moreover, tlH» 
arteries are never filled in the neighbourhood of the disc, but 
at a distance from it. A (collateral circulation in the disc 
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J nuuntain the blood supply needful to preserve tJ 
coloiu- of the filiform arteries, but certainly does not maintain 
the peripheral circulation in most of the cases. Probably, as 
Mauthner has suggested, there are, in different cases, very 
variable anastomoses. 

In PI. XII. 3, the vessel, which is still pervious, though 
narrowed, is bordered for a distance by the fine white line 
indicating the wall thickened by contraction. The blood 
column within it, narrow as it is, still presents a central reflec- 
tion, and towards the periphery the vessel again widens out 
exactly as in the other case, shown in Fig. 2 of the same plat^. 
This broadening of the peripheral portion of the vessel nearly 
to its normal calibre indicates that blood enters it beyond the 
narrowed pori,ion by some junction with other arteries.' 

In partial embolism the segment of the retina, to which the 
occluded branch goes, becomes opaque, and is sometimes the 
seat of numerous hsemorrhages. Both opacity and extrava- 
sations ultimately disappear. The corresponding portion of 
the optio disc may be normal, as in the case shown in the 
figure, or it may be atrophied. In one case on record it was 
hyperffimic (De Wecber). The corresponding vein is at fii-st 
distended, afterwards smaller than normal. 

Embolism of the trunk of the centra! artery commonly 
causes complete and persistent loss of sight. When the 
occlusion is of a single branch, there may he a complete 
initial kiss of sight, due pn.ibahly to the plug causing a 
temporary obstruction in the trunk of the artery before it 
passed on to the branch in which it was arrested. Oi>ca- 
sionally in such cases, the blindness has remained complete, 
although the ophthalmoscope afterwards demonstrated that 
only one branch of the art«ry was occluded. The general 
retinal anaiiiiiaraay, in such cases, have been so prolonged that 
the nerve elements suffered a shock, damaging their nutrition 

* It ia ^reatl; to be desired that, in anf post-mortem exuninatian o( a roix-. 
in which there has been emboliiun of the retinal artery, and in which xunh col- 
lateral circulation is estahliHhed, it ligature should he placed around the artery, 
or around the optio necre, in front of the entmnoe of the artery, and the oph- 
thalnuo artery then injeoted, ao as to discover the ehannoU by which the otr- 
Dulation i* established, and which t-lude obwrvntino undernoraial conditions. 
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beyond the power of recovery on the Bucceeding refitoration of 
the circulation. Commonly, in suoli cases, the permanent loss 
is of a portion of the field corresponding to the distribution 
of the branch plugged. When this is one of two primary 
divimons of the artery, the loss may amount to one lialf of 
the field ; when of a smaller branch, to a quadrant, or the 
lite. There was a loss of nearly one-half in Case 48 (PI. XII. 
Kg. 2), in which one branch running upwards and inwards is 
oomplet«ly obliterated, and others running upwards and out^ 
wards are partially obliterated. The loss was that shown in 
the adjacent diagram of the field of vision {Fig. 4). 




tig- 4.— Di*gnim of Left Field of Viaioii in partial emboIiHin of tho 
oentral arlsr; of the rotina (Case 48). — The shaded aroa iiiilicatoB tho 
portion of the field in whiuh sight was loHt. Tho oeterixk iudicatca tho 
pomtioti of Qte Axing point, tho dot that of the blind spot. 

Oocaaionally, sudden blindness has occnired, and the retinal 
arteries have appeared narrow, recovering their normal size 
after a short time, with restoration of vision. This has been 
attributed to a plug in the ophthalmio artery behind the 
origin of the retinal artery, but moved on into an orbital 
branch of the artery which possesses anastomoses. 

Arterial ischtemia, similar to that which results from 
embolism, may occur in consequence of a retro-ocular 
tuemorrliage around the artery compressing it. The ophthal- 
moscopic distinction of this from embolism is unoertain, and 
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probably depends rather on the incompleteness of the 
ultimate obstruction, than on any differences in the early 
retinal appearances. It may occur in cases in which there is 
a general tendency to haemorrhage, and may be the precursor 
of cerebral extravasation. An interesting case, probably of 
this character, is related by Mr. Hutchinson.* 



THE OPTIC NERVE. 

The alterations in the optic nerve, as seen at its entrance 
into the eye, are among the changes in the fimdus oculi of 
greatest importance to the physician. It may be well, before 
describing those changes, to consider some points, regarding 
its structure and appearance, a knowledge of which is essential 
for a correct imderstanding of the pathological changes. 

In the optic disc we have presented to view the termination 
of a nerve — ^a structure consisting of nerve fibres, a little 
supporting connective tissue (especially abundant around the 
central vessels), and a nimiber of blood vessels, for the most 
part capillaries, which confer on the disc its tint. The nerve 
fibres radiate and spread out in the retina, but not equally on 
all sides, being few on the temporal side, towards the macula 
lutea, and numerous on the nasal side and especially above 
and below. The minute vessels of the disc are derived partly 
from the posterior ciliary (choroidal) arteries, and paiily from 
the central retinal artery, twigs from both of which commonly 
unite in forming the " circle of Haller," a series of vessels 
which surround the optic nerve behind the disc. The con- 
nective tissue between the bundles of nerve fibres is small in 
quantity, but contcdns a few nuclei. The opening in the 
sclerotic is funnel-shaped, the wider part being posterior. 
The termination of the nerve fits pretty closely into the inner, 
smaller part of the opening, while the space between the 
nerve and its outer sheath, " vaginal space," passes up into 
the posterior paii of the opening (PI. XIII. Fig. 4). 

• **Oph. Hasp. Rep.," October, 1874, p. 61. 
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The aeporation of the optic nerve fibres to mdmte into the 
retina leaves the central hollow known as the phvaological 
eup, the size and depth of whit^h are det«miinwl by the 
arrangement of the nerve fibres. The vessels are chiefly 
developed among the nerve fibres and towards the surface of 
the diso. and hence the central cup is always nmeli paler than 
the periphery. It is commonly white, but sometimes mottled 
grey from the reflection of the whit* trabeculie of the 
"lamina eribrosa," which olosea in the sclopotic foramen, 
and through the meshes of which the greyer nerve fibres 
pass. The tint of the ciroumferential poi-tion of the disc 
is, as already explained, deeyiest where the nerve fibres are 
most numerous, and hence the nasal half of the disc is 
naturally much redder than the temporal half. The arrange- 
ment of the nerve fibres also causes the side of the eentral 
cup to be eteep on the nasal and eliallow on flie temporal 
side, the diflference being projiortioned to the inequality with 
which the nerve fibres are distributed. When the fibres are 
almost all pocked on the nasal side, the cup may be very 
lai^e, and extend on the temporal side to the margin of the 
diflo. Often, however, there is no paler eentral cup. 

The boundary of the "diso," as coromonly recognized, is the 
choroidal ring, i.e., the edge of the ojieuing in the choroid 
corresponding to that in the sclerotic. The latter is usually 
the smaller of the two, and hence a narrow rim of solerotio 
commonly appears within the choroidal edge, and is known 
as the "sclerotic ring." It is often visible only on one side. 
At the passage of the uerve fibres over the edge of the sole- 
rotio, they curve a little above the level of the retina, and 
this slight prominence has suggested the name of " optic 
papilla," as a designation for the termination of the optic 
nerve. 

The trunk of the optic nerve possesses a double sheath : 
the Inner is deHcate, closely invests the nerve, and is oon- 
tiuuoiis with the pia mater of the brain. The outer sheath is 
thicker and fibrous, blends in front with the sclerotic, and is 
continuous at the optic foramen with the dura mater, Thei-e 
is not, as was once thought, a reflection of the arachnoid at 

u -4 
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the optic foramen, and thus the vaginal space of the optic 
nerve, i.^., that within the outer sheath, is continuous with 
the subarachnoid space around the brain. This vaginal space 
is traversed by tracts of tissue connecting the two sheaths. 
At the anterior extremity of the nerve, it passes within the 
posterior part of the sclerotic opening, and is, according to 
some authorities, closed ; but, according to others, it is 
continuous with lymphatic spaces in the substance of the 
optic nerve, and probably also in the retina. 

The optic nerve, at its entrance into the eye, undergoes 
certain pathological changes in common with the retina. 
-When the retina is generally inflamed, and when it is atro- 
phied the optic " papilla " participates in the change. But it 
also undergoes inflammatory . changes independently of the 
retina. 

The pathological conditions of the disc resolve themselves, 
from their clinical features, into two groups, — ^increased vascu- 
larity, commonly with increased prominence; diminished 
vascularity, commonly with shrinking. The states charac- 
terized by the former are more or less inflammatory, and 
are often included under the generic term "optic neuritis." 
Those characterized by the latter signs are accompanied by 
wasting of the nerve tissues, and are included under the 
generic term " optic nerve atrophy." 

It must be remembered that the term "optic nerve " is em- 
ployed in two senses — to designate the whole nerve and also 
its intra-ocular termination as seen with the ophthalmoscope. 
To prevent the confusion arising from this double use of the 
words, it has been proposed by Leber to restrict the terms 
" optic nerve " and " optic neuritis " to the whole nerve, em- 
ploying only the words papilla and papillitis, to designate 
the intra-ocular termination of the nerve and its inflamma- 
tion. This distinction has not, however, come into general 
use in this country. The custom of employing the term 
"optic neuritis" as a designation for the intra-ocular inflam- 
mation, makes it inconvenient to restrict it to inflammation 
of the nerve trunk, but for the former condition the name 
"papillitis" is very useful. 
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The characters of these morbid states may be thus tabu- 
lated: — 

A. — Morbid states of the optic nerve, characterized by increased 
vascularity or signs of inflammation. 

1. Simple congestion of the disc; undue vascularity, 

redness, the edge softened, but not ob8ciu*ed, and 
no swelling. 

2. Congestion with oedema of the disc (slight neuritis 

or papillitis) ; increased redness, with slight swell- 
ing ; obscuration of the edge of the disc, complete 
te the direct examination, incomplete to indirect 
examination. 

3. Neuritis, or papillitis; increased redness and swell- 

ing, with obscm'ation of the edge of the disc, com- 
plete in degree, partial or total in extent. 

B. — Diminished vascularity and signs of wasting. 

1. Simple atrophy; increased pallor from the first; 

" primary atrophy." 

2. Congestive atrophy ; secondary te congestion ; pallor 

slowly succeeding simple congestion. 

3. Neuritio atrophy, succeeding pronomiced neuritis ; 

" consecutive atrophy," " pa2)illitic atrophy." 

A. — MORBID STATES CHARACTERIZED BY INCREASED 
VASCULARITY OF THE DISC, OFTEN WITH SIGNS OF 
INFLAMMATION, 

1. Simple Congestion. 

Increased redness is . the universal expression of tissue 
h3T>era3mia. But it is of less value as a sign of hypencmia of 
the optic disc than in the case of most tissues, on accoimt of 
the great variation in the amount of natural redness (p. 4). 
Attention te tint of disc alone is a prolific source of error in 
ophthalmoscopy. It is as if a small portion in the centre of 
the cheek wore examined to determine whether or not there 
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woa pathological hypertemia. Nevertheless, abnonnal rcdneaa 
nf the cUw does occur as a morbid state, and, although ui 
itself a sign of little value, it derives importance from fortain 
couoomitant conditions. It is significant {a) when it possesses 
special eharaeters to be immediately described ; {b) when 
developed under observation ; and (c) when it is notably 
greater in one eye than in the other : and even in the latter 
case there is room for en-or in the possibility of a natural 
dilference, or fliat the paler eye may present an abnormal 
decrease in rediiesa. 

There are certain characters which aid Veiy much in the 
recognition of the pathological increased vascularity. First, 
morbid redness always has a tendency to invade the physio- 
Ingieal cup, and often, especially when the cup is small and 
shallow, to obsctire it altogether. Secondly, pathological 
redness has a tendency to render the sclerotic ring or the 
edge of the choroid indistinct ; to blur the sharpness of the 
outline of the disc. The ehange, when irrt/ slight, may be 
best appreciated by examinatioii with the indirect image 
(PI. I. 1), It is due to the circiunstauce that the seat of the 
vascularity is the layer of neire fibres, and it may extend in 
front of the edge of the disc ; and it is often attended with a 
little swelling of the nerve fibres or effusion of fluid, which 
conceal the structures beyond. The term " congestion " is, I 
think, best restricted to those cases in which the increased 
vascularity exists alone, with ao httle structural change, that 
the edge of the disc can still be perceived, by both methods 
of examination, although not so 8hari> as natural. 

The redness is different from the ordinary tint of the 
discs. It is brighter, softer, somewhat velvety in aspect, 
sometimes finely stippled. Occasionally, however, the tint 
of a disc thus changed may be positively paler than normal, 
although the imiformity of the colour, and the softened 
t'dge, afford evidence of the pathological character of the 
change on which it depends. This paler tint is often seen 
wheu the condition is possing into atrophy. The retinal 
vessels are usually unchanged ; their walla arc often con- 
spicuous, by oontrast with the redness of the disc, as white lines 
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bounding the blood column, and any white connective tissue 
whioh BiuTounds theni at the point of emergence is also un- 
duly oonspicuous (PI. I. 2). The appearance is suggestive 
of the white tissue being a pathological result of the hyper- 
eemia. It is probable that it is so, but it is too common 
08 a physiological condition for its presence to hiive much 
Talue. Its distinctness possesses a little significance, as due 
to the invasion of the middle of the disL' by the hyperasmia. 
Occasionally, when the bypenfimia of the disc is the expres- 
sion of graver changes behind the eye, the vessels may be 
narrowed in consequence of retro-ocular pressure. 

The condition thus described as " simple congestion " of the 
disc is usually a chronic state, and corresponds, probably, to 
the condition which has been described by Dr. Chfford 
Allbutt as " chronic neuritis." The evidence that there is 
actual inflamniation does not seem sufficient to warrant the 
apphcation to this state of the term "neuritis," especially as 
there are forms of true neuritis characteriaed by extreme 
ohronicity. It is rare, I think, that such simple hypertemia 
ie the first stage of an actual neuiitis. In the latter, swelling 
oomes on pari passu with the hyperaBmia — i.e., congeation 
with codema, rather than simple congestion, is the first stage 
of neuritis. The simple congestion is seen as a substantive 
oonditiou in many cases, commonly preceding atrophy. It 
is sometimes the expression of a state of congestion and 
degeneration in the whole optic nerve, but is sometimes 
apparently limited to the optic disc. It may occur as a 
ooneequence of injuries, blows, &c., in the neighbourhood of 
the eye, and may constitute the first stage of the condition 
deecrihed by Mr. Hutohinson as tobacco amaurosis. It occurs 
also, probably, from other toxic agents, as lead. It has been 
obser\-ed by Dr. Allbutt in general paralysis of the insane ; 
and, although some other observers have failed to find it, one 
case under my observation jiresented it very distinctly. It 
has also been deseiibed by Dr. Allbutt as accompanying 
atrophy in locomotor atasy ; but in that disease, although 
often looked for, it has not been found by others oi- by 
myself. It is sometimes present in cases in which there is 
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reason to believe a siinilar condition exists in the brain. The 
figures PI. I. 1 and 2 are from a patient with cerebral 
embolism in whom the condition came on in association with 
secondary brain irritation — mental failure and rapid wasting 
in the paralyzed limbs (Case 25). I have seen a similar 
appearance in acute mania. Microscopical examinations of 
the disc in this state are rare. Dr. Clifford Allbutt examined 
one case and found only distension of the minute vessels with 
that granular degeneration of the nerve fibres found in all 
forms of atrophy. 

Optic Neuritis or Papillitis. 

Congestion with (Edema (PI. I. 3 and 4) is really 
the first stage of papillitis. The normal rosy tint of the disc 
becomes increased ; its edge is blurred, but is recognizable 
on indirect examination. There is a pale reflection from 
the adjacent retina, surrounding the disc with an indistinct 
halo. On examining the disc by the direct method, the 
morbid appearance is much more marked. The edge of the 
disc is lost, especially on the nasal side, and the opacity is 
seen to be in part the result of an undue distinctness of the 
radiating striation of the nerve fibres as they course on to the 
retina. It must be remembered that this striation is often 
visible as a normal condition, especially above and below. 
Where the aggregation of the fibres is very close, the central 
cup being of large size, the appearance of commencing 
oedema may be closely simulated. In the latter condition, 
however, there is from the first more or less invasion of the 
central cup, which soon becomes obscured. The increased 
vascularity of the disc may be striated at the periphery. There 
is often distinct swelling. The centre of the papilla may be, 
as in the figures referred to, much redder than the periphery, 
on account of the slighter central swelling allowing the vascu- 
larity of the disc to be perceived. In the periphery the tint 
of the choroid is concealed. The retinal vessels may be 
normal, or the vein may be enlarged. 

It is important to note that the direct examination renders 
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these changes more distinct. If the obscuration of the edge 
of the disc ia apparent only, in consequence of the similarity 
in tint of the disc and the adjacent choroid, the edge of the 
disc is more distinct on direct than on indirect examination. 
When the indistinctness of the edge is due to the opacity of 
the structures in front of it (except in the very sUghtest form), 
tiie edge is less distinct on direct than on indirect examination. 
This ifl no douht due mainly to the fact that the plane of focus 
is less exact in the indirect method, so that the choroidal edge 
and the tisane in front of it are in view at the same time ; 
whereas tlie higher magnification and more exact focus of the 
direct method of examination illuminates the tissues in front 
of the edge so as to increase the conceahnent of the latter. 
This fact will often be found of service in distinguishing 
between a normal redness and an abnormal obscuration of the 
disc. Of oourse, it will not distinguish the latter from the 
cases juat mentioned, in which there is a shght physiological 
obscuration of the edge by uer\'e fibres. 

This condition of cedema is usually an acute aifection, and 
is commonly the first stage of neuritis. It is said to he an 
effect of pressure on the retinal vein, causing passive conges- 
tion of the retinal vessels, and it has been described as the 
result of the general passive congestion of heart disease. In 
these cases it may be associated with retinal hasmorrhages. 
It may, however, occur as the first stage of neuritis without 
the least sign of mechanical congestion. In the case fi.gured, 
there was probably a syphihtic intra-cranial node or growfi. 

Nei'hiti.s {PAPii,r.ms).*— From congestion with oedema to 
actual inflammation the transition is one of degree. It seems 
better to restrict the terra neuritis, or papilhtis, to thoee eases 
in which the swelling and ojiocity are suiHoient to conceal the 
edge of the disc to both direct and indirect examination. 
This condition is found in most coses to result, not merely 
from vascular congestion and cedema, but from changes in 
the nerve fibres and coimective tissue, such as we regard as 
evidences of inflammation. The change may completely veil 
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the whole or only half the dieo, and from euch a slight degree of 
nouritisto the most intense form, we may have every gradation, 
eharafiterized by very considerable differences in appearance. 

These ditferenoee in the appearance of the dleos in different 
eases, and supposed differences in their origin, have led to the 
establishment of certain varieties of the affection, " deswnding 
neuritis " and tho "choked disc," " stauungs-papilla." The 
grounds on which these divisions have been made are, 
as will be shown, so uncertain, that it is better in the first 
place to consider the common features which all forma of 
papillitis poBsesa. The supposed varieties and theories of 
this origin will be then better understood. 

A cose of optic papilhtis of considerable intensity presents, 
in the course of its development, certain stages, the general 
features of which are usually recognizable. The transition 
from one to the other is, of course, a gradual one, and discs 
are seen which present appearances intermediate between tho 
several stages. Moreover, at any stage, the morbid process 
may stop and remain stationary for a time and then recede. 
Tliis may occur spontaneously or as the result of treatment. 
Thiis certain /or/MS of neuritis may be distinguished acoording 
to the intensity of the changes, but our knowledge of the 
conditions on which tliey depend seems insufficient at present 
to distinguish them as varieties otherwise than as varieties of 
intensity, on whatever differences of mechanism they may 
ultimately be proved to depend. 

The first stage of optic neuritis is that which has been 
already described as " congestion with oedema ;" a condition 
of inoreaaed redness, sweUing, and cloudiness, masking the 
edge of the disc to direct, but leaving it perceptible to indirect 
examination. In this condition the microscope reveals no sign 
of tissue infiammation. The second stage, that of actual, but 
slight, neuritis, is characterized by the disappearance of the edge 
of the disc even to indirect examination. (PI. I. 0). The 
transition from the disc to the retina is gradual, the edge is 
" blurred," and its position has to be guessed at. AVheu this 
is the case the disc always, I believe, presents changes in its 
tisBiio elements which indicate a process of inflammation — 
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proliferatiou of nuclei, escape of leucocytes, and ilegeneration 
of nene structures — ofaanges BimJlar to those which are 
regarded iu all urgans as indicative of inflammation. 

The red tint of the disc becomes more marked, so that it 
may be almost the same as that of the adjacent choroid, or it 
assumes a reddish grey tint, which is very characteristic. The 
swelling increases, and is easily recognized, even on indirect 
examination, by the relative displaoement of different parts on 
lateral movements of the lena. The striation of the periphery, 
perceptible in the first stago, increases, but becomes redder. 
It is due not only to the swelling and opacity of the nerve 
fibres, but also to the minute vessels which course between 
tliera. In the centre of the disc the redness is stippled op 
imiform, not striated, and the centre is commonly distinctly 
darker red than the peripheral portion (PI. I. (i). The 
centre may be red, and the periphery grey red. The striated 
edge passes, by gradation, into the tint of the adjai-ent fundus. 
The physiological cup often disappears during the stage of 
cedema; if large, a trace of it may remain to the stage of 
commencing neuritis, but is rapidly encroached upon and 
covered in by the swelling of the papilla (see PI. III. 2, in 
which it has almost disappeared) . 

^V^lite lines and spots are not uncommon, especially in the 
cases in which the changes remain of slight degree. They 
often correHpond to the position of arteries {PI. III. it). 
The swelling and obscuration may involve all parts of the 
disc equally, especially in the more acute forms of neuritis, 
or it may be mucli more marked on the na.sal than on 
the temporal side of the disc. The difference may be so 
great that the position of the edge of the disc may be dis- 
tinct on the temporal side, while the nasal edge is completely 
obscured by opaque tissue^a condition which may for 
brevity be t^Tmod " hemi-neuritis." (PI, V. 1, 2, 4). 
Haemorrhages are not imcommon in this stage, some- 
times on the surface of the swelling, or even on the least 
changed port: of the disc (PI. V. 1) or just beyond its 
edge (PI. v. 4). They are always small. The arteries 
usually preeent little change in tho slighter stage of neuritis, 
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although often recognized with diiBculty on account of the 
colour of their blood corresponding to the tint of the disc. 
They are a little concealed at their emergence, but have a 
nearly straight course. The veins lose their central reflection 
as they pass down the sides of the swelling, and appear dark. 
They may or may not present dilatation, indicative of 
mechanical congestion. In the early stage of papillitis from 
tumour, as a rule, they less frequently present dilatation than 
in that from meningitis. 

As the papillitis goes on, the swelling increases, and becomes 
often so great, that there may be a diiBculty in seeing the 
surface of the swelling by the direct method without the 
use of a convex lens. The veins, as they curve down the 
sides of the swelling, appear still darker and foreshortened, 
and ore concealed just beyond its edge in the adjacent 
retina (PI. III. 4, IV. 1, V. 6). The veins commonly now 
present some enlargement, often considerable, and the 
arteries are narrowed. They may be indistinct upon the 
disc, being concealed by the tissue. The arteries are always 
more concealed than the veins. The vessels are often lost to 
view at the centre of the swelling (PI. I. 6, IV. 3, V. 5), 
although there may be a depression where they emerge. 
This central depression is sometimes large, in conse- 
quence of the neuritic swelling being chiefly located on the 
edge of the disc (PI. VII. 1) a condition which has been 
distinguished as " perineuritis." The swelling increases, not 
only in height but in lateral extent, and partly displaces, 
partly invades, the adjacent part of the retina, often having a 
diameter two or three times that of the optic disc. There 
are, however, rarely signs of any general disturbance of the 
retina. Extravasations of blood may occur on the surface of 
the swelling, and not uncommonly white, flake-like spots may 
appear upon it, often concealing the vessels (PI. III. 3, V. 1, 
VI. 2). Occasionally a white spot is surrounded by a halo of 
hremorrhage (PI. VI. 2). Sometimes similar spots exist in 
the retina close to the edge of the disc. 

A large number of cases proceed no farther than this stage. 
Signs of passive congestion of the veins may or may not be 



preBtmt. If not present before, they may be developed 
during tbe aubaidenoe of the neuritis, especially if absorptioii 
of the inflammatory products cannot be obtained. Neuritis 
of tins stage may clear completely (PI. IV.), the inflam- 
matory products being for the most part removed, and 
those which remain merely causing a little increase of tissue 
in the middle of the disc. The subsidence is marked by 
a diminution in the height and extent of swelling, and in it« 
redness. At first it may appear 8i»mewhat more opaque 
(PI. VI. 4), hut this becomes less as the swelling Bubaides. The 
position of the edge of the choroid becomes appreciable, and 
gradually clearer, first on the temporal, and then on the nasal 
side. The disc has at flrat a " filled in " a^ect (PI. VI. 5), 
and both arteries and veins may be narrowed and partly con- 
cealed on its surface. This is especially the case when the new 
tissue-elements in the disc have been sufficiently abundant 
to develope signs of strangidation durijig the inflammatory 
stage (PI. VT. 1 and VIII. 1). When this is not the case 
as in PI. III. 5 and 0, IV. 1 and 2, the disc may rapidly 
clear in the centre, as well as in the periiihery, and the 
physiological cup be quickly reproduced. Often, liowover, 
white lines along the vessels indicate the remnants of preced- 
ing inflammation {PI. IV. 2, II. 4), and the vessels may be a 
little narrowed. Commonly, when the inflammatory swelling 
has been marked, a disturbance of the choroid, near its edge, 
leads to a narrow zone of atrophy adjacent to the diso 
(PI. IV. 4). 

Whether or not there are signs of mechanical congestion in 
the stage of neuritis just described, a furtlier increase in the 
inflammation is accompanied invariably with signs of com- 
pression of the vessels, and strangulation nf the inflamed 
papilla, with a rapid and intense increase in the mischief. 
The tumour formed by the swollen papilla becomes much 
more prominent, and extends laterally in all directions, even 
as far on the temporal side as the macula lutea. The form of 
the swelling varies ; sometimes it remains conical, but usually 
the aides become steeper, and the top more or loss flattened. 
The sides may oven overhang, so that the tumour hoe a fungi- 




J 



46 MEDICAL OrHTHAI.MOSCUPY. 

form shape, and the vessels, as they pnss over the side, 
may be concealed by the edge of the ewoUing, and 
reappear in the fundus in a different position. A good 
example of this intense strangulated neuritis is figured at 
PI. VI. 1. 

The arteriea are much narrowed and often altflgether in- 
visible on the Bweliing, Ijeing buried in ita snbstanoe, and 
appearing first in the retina, a httle distonce from its edge. 
The veins, also, are often concealed on the disc, at least in 
port, but some of thera ore usually visible towards the edge 
of the swelling, and are at first greatly distended. When 
the amount of swelling is extreme, all the vessels may he 
concealed, as in PI. VI. I. Hcemorrhages ore frequent and 
extensive, and are commonly situated on the edge rather than 
on the surface of the swelling (PI. VI. 1 and VIH. J). 
The overhanging edge may be infiltrated with blood. The 
veins may be concealed beyond the edge of the swelling, and 
often present many curves and twists, sometimes oorksorew- 
like from their elongation. The tint of the strangled 
BwelUng is usually a full red, mottled and streaked from en- 
larged vessels and small extra vasotion. The striation due to 
the nerve fibres is commonly lost. The retina adjacent is 
often the seat of hsemorrhages which may extend along the 
vessels 6-om the disc. Not unfreqnently secondary changes 
occur in the retina over a wide extent. Hsemorrhages usually 
striated and situated in the nerve-fibre layer, may be scattered 
over the whole fimdus (PI. VI. 1), The veins are often 
distended, and may be tortuous for a long distance from the 
disc. The ultimate distension of the veins may be as great m 
the papilhtis which succeeds a descending neuritis (see PI. 
XVI. 3), as in that which is supposed to be limited to the eye. 
The retina may, in rare cases, present areas of opacity, diffuse 
and cloudy, or localized and white, and often occurring along 
the course of the vesBek (PI. VIII. 1). 

Sight, if not previously lost, fails entirely, and often very 
rapidly, during the stage of strangulation. The time taken 
for the development of these changes varies within wide 
limits. A. neuritis may remain for months and ei'en years in 
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the ulighter stage, or most intense Btrangulation may be de- 
veloped in a few weeks. 

Siibeidence of Neuritis. — The gradual Bubsidenoe of the 
eligliter degrees of neuritis has been ah^ady tiiwed. In tlie 
more intense forms, in wliicli strangulation has ooeiin-ed, the 
stage of subsidence presents certaiu pecidiar features. The 
venous distension gradually lessens after the strangulation has 
existed for a time, and the veins may beeome narrow befoi-o 
other signs of strangulation subside. In PI. VI. 1, they are 
much smaller than in tlie earlier stage of strangulation shown 
in PI. VIII. 1. This is probably because the Cfimjiression of 
the arteries becomes sufficient to lessen the blood-supply to 
such an extent as to permit the veins to recover nearly their 
normal oahbre. When the strangulation is less intense, the 
commencement of subsidence may be attended with an 
increase in the mechanical distension of the veins, and in 
increased narrowing of the arteries. The redness of the 
swelling lessens, hiemorrhages, aa a rule, cease to occur,* and 
some of the blood, already extravasateJ, disappears. The 
tumour lessens in height and in extent, and, if fungiform, 
again becomes conical (PI. VI. !).) The highest portions of 
the swelling gradually become pale, the shiping sides and 
adjacent part of the retina presenting a darkish discoloration, 
and the central pallor passing very gradually into the lateral 
Ttdness {PI. n. 1, IV. 5, V. 6. VI. 3.) The centre of 
the swelling soon presents a distinct depression from which 
the vessels emerge, often concealed by whitish tissue. Over 
the swelling the course of the veins is more distinct. The 
arteries are still often concealed, their more rigid, straight 
com^ having caused them to be buried in the new tissue 
more deeply than the veins, which were pushed up before it, 
and the paler tint of the arteries also renders them less con- 
spicuous. The concealment of the veins beyond the edge of 
the disc is even greater than it was before, in consequemre of 
the curve of the inelastic vessels into the retina being intTeased 
aa the swelling subsides (PI. VI. 4 and 5.) Slowly the 



• Vary rarely frosh heeinorrhaye« form ftdjnocnl 
«tago of subeiiloiit^, lu in 11. VI. 4. 
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pallor increases and the swelling lessens, the constriction of 
the vessels even increasing, the changes being due to the 
cicatricial contraction of the newly-formed tissue. Occasion- 
ally, when large vessels appear on the papilla during the 
neuritis, these become tortuous, and gradually disappear 
during subsidence (PI. IV. 6). As the white area narrows 
to near the limits of the disc, the edge of the choroid and 
sclerotic appear, dimly at first (PI. VI. 4, left edge), then 
more distinctly. The disc has a white " filled-in " look (PI. 
VI. 6, Vm. 2), the vessels are constricted, and it is very 
long before any central depression is developed on the disc, 
although ultimately the contraction of the fibrous tissue, as 
in other cicatrices, proceeds to an extreme degree, and the 
disc may again become hollow (PI. IV. 6). The lamina 
cribrosa is, however, usually permanently veiled, an important 
differential character of this form of atrophy. The choroid 
is usually disturbed near the disc, and a zone of irregular 
choroidal atrophy is left, causing the disc to have irregular 
edges, but this zone is not always proportioned to the amount 
of inflammatory disturbance, and if slight the disc may ulti- 
mately come to have a clean cut edge. At first the disc is 
usually very white, rarely grey with white lines along the vessels 
(PI. II. 2, upper half). When it has reached the retinal level, 
however, although it may appear white to the indirect image, 
a faint grey tint is usually perceptible on direct examination, 
and as the contraction increases this grey tint becomes more 
marked, and the ultimate appearance of the disc is usually 
distinctly grey to direct examination, although often white to 
indirect examination. Very rarely inflammation may subside 
irregularly, clearing from one part of the disc, while the 
other still presents the characters of neuritis (PI. II. 2). 

The retina undergoes certain changes during this period of 
subsidence. Haemorrhages upon it usually are soon absorbed, 
but sometimes undergo transformation into spots of pigment. 
Some extravasations lead to the formation of white spots in 
the retina. This is especially the case near the disc, where 
the nutrition of the retina is always a good deal disturbed by 
the adjacent inflammation. These white spots, which depend 



on fatty degeneration, eitlier of fibrin or of the retiiial 
elemeuts, and persist after the blood has been removed, 
commonly originat* close to the borders of the neiiritio 
Bwelling ; but as the latter subsides and contraota, they are 
left beliind, and are often one or two disc* breadth from the 
edge of the sclerotic ring, and they may then puzale the 
obser^'er from their resemblance in character and position to 
the spots of albtuninnric retinitis. A group of such spots, 
midway between the disc and macula lutea, is seen in PI. 
VI. 3. The degenerative changes whicli occur when the 
neuritis is very intense, and the swelling wide, may leave an 
appearance strikingly similar to that of the albuminuric 
affection. It the swelling approaches the macula, degene- 
ration occurs among the radiating fibres of the fovea centralis, 
identical in appearance, and [irobably in nature, with those 
which in renal disesiee fonn the fomiUar stellate figure aroiuid 
the macula. A striking instance of this is shown in PI. 
VIII. 2. The distinction, as will be subsequently explained, 
consists mainly in the evidence the disc affords of a oonsider- 
able antecedent neuritis. Frequently, as the retina beooraes 
atrophied, slight pigmentary deposit takes place in it, 
especially around the macula lutea, and sometimes the 
atrophy is accompanied by wide-apread slight disturbance of 
the choroidal pigment, probably only that of the epithelium. 

When a neuritis has lasted a long time, and the veins have 
been for long stretched over the swelling, they may be so 
l>ermanently elongated that the subsidence of the neuritis, 
instead of being attended with a diminution in their tortuosity, 
IB accomponied by an increase in their curves. Tliis is shown 
in PI. VI. 4 and 5, in which also a very rare circumstance 
is presented — the occurrence of recent extensive hremorrhages 
during the stage of subsidence. 

Second Altaeki o/ Nniri/m. — If a disc has become com- 
pletely atrophied it is never again the seat of inflammation. 
Wlien, however, atrophy is partial or absent, in rare cases two 
attacks of neuritis may occur. In one ease, for instance, a 
patient suffered without doubt from a cerebral tiibercle, and 
died from an attack of tubercular meningitis. The foniior 
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hod probably become quiescent, and the neuritis which it 
caused subsided, leaving partial atrophy. The dis(« again 
became swollen and obscured mth the sjTnptoms of menin- 
gitis. A second slight attack of neuritis occurred also in 
Case 15. 

Pathological Anatomy. — In the condition described as 
congestion with oedema, the microscope reveals less promin- 
ence than was observed during life, because the swelling 
depended on distended vessels and effused serum. The 
nerve fibres are separable with abnormal readiness, and 
are divided by spaces which during life were occupied 
by serum (PI. XV. 8). The fibres themselves may present 
slight varicosity. There is no increase in the connective 
tissue elements, and there are no products of degeneration 
of the nerve fibres. The retina is normal to the edge of the 
choroid, its ner\'e-fibre layer being alone increased in thick- 
ness by the conditions mentioned as causing the swelling of 
the papilla. Sometimes the retinal layers may be displaced 
outwards a short distance. 

In the stage of developed neuritis (PI. XIII. — ^XVI.) the 
microscope usually reveals a considerable swelling, often 
two or three millimetres above the level of the choroid. 
There is usually a central depression, often larger and deeper 
than the ophthalmoscopic examination suggested. The 
swelling may be very distinct to naked eye examination (Fig. 
6, p. 53), and heemorrhages may be seen upon it. Thus, mere 
inspection of the fimdus after removal may show the previous 
existence of papillitis. The swelling is due to several con- 
ditions, the relative degree of which varies much in different 
cases: — (1) The vessels, large and small, are distended with 
blood (PL XIII. 6). (2) Spaces between the ner\'e fibres 
sometimes indicate the persistence of oedema. (3) Many 
nuclei are seen, some of which are leucoc}^ie-like corpuscles, 
most abimdant aroimd the vessels, wliich may be encrusted by 
a thick layer (PI. XIII. 6, XV. 1), and sometimes grouped 
into dense masses (PI. XII. 5). Similar corpuscles lie in 
greatly increased numbers between the bundles of nei-ve fibres. 



Some of these are iniolei belonging' fo a system of connective 
tissue fibres which mn at right angles to the nerve fibres 
(indicftted in PI. XIII. ajid XJV. G). These fibres may be 
themselves swoUen (PI. XV. 9). (4) The nerve fibres present 
changes, which contribute, in varying degree, fo the production 
of tlie swelling. They are irregnhirly thickened, and the 
enlai^ementa may be varicose, moniliform, or knob-lite (PL 
XV. 11), often containing graniilea or fatty globules from 
degeneration of the myelin. The swellings may attain a large 
size, as in the accompanying figure (Fig, &). Free aggregations 




Ky. 4. — Degeuoratiim uf Ntirvf Fibres, from thu (ulwlimi'c I't hii iufluim d 
pHfulla iu a CMS of tumour of the lower part of right middli? OQn.-brftl 
lobe. HigUj magnified. (After Pagonnteclicr and Gtuth ] 

of fatty globules and granules may also be found, commonly 
enclosed in a cell wall (PI. XVI. 2). They may assume a 
colloidal Rjipearance ("eorpom aniylacea.") Many of tliose 
are simply the detached degeneration-swellings of the 
nerve fibres. They are best seen in glycerine preparations. 
These products of degeneration give rise, by their aggre- 
gation, to the larger white spots seen with the ophthalmoscope. 
Other spots are due to aggregations of leucocytes. 

The vessels may have their walls thickened by nucleated 
tissue, and sometimes by a clear, finely fibrillated substance 
(PI. XTV. 7). The vessels do not usually present any 
evidence of compression in the sclerotic ring, but commonly 
appear to be narrowed, often considerably, in the thickest part 
of the swelling, and the veins are again enlarged as they pass 
down the outer sides (PI. XIII., XTV.), The veins are 
UBually very large, tlie arteries narrow. The former, after 
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ciiTving down the sides of the swelling, descend into the 
substance of the swollen retina, even into the nuclear layers, 
and rise again into the layer of nerve fibres. Sometimes two 
such curves may exist (PI. XVI. 1). The retina is dis- 
placed from the edge of the choroid often as far as a 
millimetre from the sclerotic ring. Its layers at the com- 
mencement usually present considerable change. The nerve- 
fibre layer is thickened by a slighter degree of the changes 
which cause the swelling of the disc. The nuclear layers 
are increased in thickness and often blended together, and 
the nuclei more or less separated and grouped into vertical 
columns by the displaced fibres of Muller (PI. XV. 1). The 
retina may present (as here) slight curves due to its displace- 
ment, most marked in its outer (deepest) layers, and effecting 
detachment of the retina, the space between the bacillarj^ 
layer and choroid being occupied by serum. These curves 
may be visible with the ophthalmoscope as narrow, pale lines, 
parallel to the edge of the papilla (PI. I. 6, VII. 1). 

The pigment-epitheliimi may persist up to the edge of the 
sclerotic, or it may disappear from the area from which the 
retina has been displaced (PL XVI. 1). Often the choroid 
undergoes atrophy close to the edge of the sclerotic. 

The changes in the papilla always become much slighter at 
the sclerotic ring, and often appear to cease there. Commonly, 
however, large numbers of nuclei lie among the nerve bundles 
in and just behind the lamina cribrosa. The sclerotic ring 
may appear distended, the nerve tissue occupying closely its 
funnel-shaped area. The appearance of distension is partly, 
if not entirely, due to the shape of the ring, as may be seen 
by comparing PL XIII. 5 with PL XVI. 1. In the 
latter the appearanc^o of oxoavalion of the edge of the sclerotic 
is present on tho right nidn only, and an interval exists 
between it and the nervn fibrnn, occupied only hy ilm flbrog of 
the lamina cribrosa. 

ITie sheath of thc^ optic, nerve \h ntivu diMcndcd with 
fluid, sometimes slightly, MonictinicM conHii|cnil>lv Tim din- 
tension is greatest a slioii diMtuncn bcliin<l fi»n ^^s^\ and 
narrows close to the sclerotic, having thiiA n \iM\fnrui pliapc 
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(Fig. 6). In cases of old neuritis tli9 sheath may be found 
flaccid, having evidently been diatendod at a jireiious time. 
MicroBcopically the ner\-e may a]ireivr iioi-mal, the nuclear 
increase near the lamina cribrosa gradually eeaaing. More 
eonunonly the nuclei are increased in quantity throughout 
the nerve, and the trabecuho may be thickened aud the 
vessels distended {I'l. XIII. ^ nn<\ 9). The iiiiifr ulieath also 




Fig. S. — Pueterior Sogmeut uf KyiibuU Hud (Jptiu Ncrva (from a case at 
chroDJu traumutic mcuiugitJB), Hhowiog the tliBt«iHi<m uf the aheoth 
of thi! nerre and the HweUing- of the papilla. (Natural sue, ifter 
Fa);«nsteclier ami Q«iith.} 

may be crammed with nuclei, and the oonnective tissue 
between the inner and outer sheath inereaaed. The nerve 
fibres may present evidence of degeneration. These changes, 
slight or considerable, may often be traced back us far oh the 
chiasma, in fi-ont of which they are sometimes much more 
intense than anteriorly, and most intense near the surface 
of the nerve, especially in cases of meningitis, — evidence of 
extension of inflammation from the meninges. An in- 
crease of nuclei may sometimes be traced into the cluasma, 
and even into the optic tract (PI. XTV. 5), where they may 
even be aggregated into " miHaxy abscesses " (I'l. XVI. 4), 

The anatomical changes which correspond to the progress- 
ive subsidence to atrophy are — the diminution of the cellular 
elementa in the papilla, probably, in part, in consequence' of 
their transformation into fibres. The products of the degene- 
ration of the nerve fibres are slowly removed. Ultimately 
the substance of the papilla api>ear8 to consist of a felty mass 
of interlacing fibres sprinkled with nuclei, in which at last 
scarcely any indication of nerve fibres is to be traced. 
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Symito.ms. — These may be, when the uiflnimnation is of 
moderate inteasity, entirely absent. Vision may be unim- 
paired — acuity and colour-vision perfect, and the field unre- 
stricted. An increase in the size of the blind spot may usually 
be ascertained by mapping it out with the perimeter, but of 
this the patient is xmconBcious. The degree of neuiitia which 
may exist with no impairment of acuity of vision, is remark- 
able. In the cases shown in PL I. 4, 6, III. 5, IV. 1, :), V. 1, 2, 
VI. 4 and 5, when the drawing was made, the acuity of vision 
was scarcely or not at all impaired. It is often said that 




Fig. 7.— Diagram of the Field uf Viition in a cane of Bubaidiiig optio 
neuritiB in eercbellBr tumour, Itft eye. — Tho outer boundary of the 
figure ig tho limit of tho BToragn tranaal field. Viuioii whh lost 
in tho ahttdod area, preserved only witliin the inner line around the 
fixing point, tho position of which U inilicated by tho naterisk. 

" dcsccnduip neuritis " causes much earlier affection of sight 
than limited inti-a-ocular papillitis. But acuity of vision may 
be unimpaired oven with a considerable degree of descending 
neuritis. In more intense cases, however, sight is impaired or 
lost, and tliis constitutes tlie chief symptom of ojitio neuritis. 
Photophobia may occur in simple congestion, but is practically 
unknoivn in neuritis. Pain in the eye is very rare. I'aiii in 
the head may occur in cases of apparently idiopathic papillitis. 
If is, of course, a veiy conunon accomjianiment of symptomatic 
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iiiflammatioit, but is then generally to be aocounted for by 
the iiitra-OTamal disease. 

The affection of vision uauaily occurs in one eye before it 




Fig. 8.— Diagram tit Field of Vudon in a case i.f unilateral optio neuritis : 
limitation above only (Com 17). 




Tig. 9, — DiagTHin of the Fielda of Vldoa in a case of hemiopia and 
double optio Qeuritia (Case 18). — The star repretenta the filing 
point, the dot the pOMition of the blind spot. The outer bonndary of the 
abadiu^ is the uormal limit uf the field, the Hhadiiifir the area in whjoh 
tdK'ht van loHt. There is seen to be low of the irhule right half ot each 
field, with concentric limitatioa of the left halvea. 

oocura ui the other. It may come on rapidly or slowly ; 
never instantly. Sometimes the rapidity of its progress may 
he great ; sight may fail completely in the conrso of a few 
days. 
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Itestrictioii uf the visual field usually acoompaiiieB con- 
siderable uliunge iu the acuity uf viBiuii. It may he ex- 
tensive, aiid often reaches its height during the stage ol 
subsidence. Only a small area around the fixing point 
may remain, as in the diagram (Fig. 7), from a case oi 
subsiding neuritis in cerebellar tumour. Occasionally the 
limitation of the field of vision may be irregular, one part 
being more or less affected than the rest, as in Kg. 8, in 
which the upper part only is restricted (Case 17). In some 
oases a change in the field of vision, due to the intra-cranial 
diseatie, may accompany the peripheral limitation due to 
the ojitic neuritis, as m the diagram (Fig- ^) of the 




(shadod ai«») iu a uato of uptie 
(Cue S ; Fl. rv. 3). 

Belde of vision in Case 18, in which hemiopia, owing to the 
intra-cranial disease, accompanied the peripheral limitation. 
Not unfrequently there is marked peripheral amblyopia, and 
a small object cannot be recognized in the periphery although 
a large object, as the hand, is well seen. The increase in size 
of the blind spot is proportioned to Uie size of the papillary 
swelling. The accompanying diagram (Kg. 10) rfiows its 
area in a case of optic neuritis figured in PI. IV. 3 (Case 9). 
It is a little, but not much larger than normal. 

"Wlien there is distinct amblyopia there may be a. defect in 
eolour-Wsion, and the latter may exist even whe?i acuity of 
rision is very little impaired. To this point Galczowski has 
callw,! special attontif>n. The order of loss is sonii'tinies (as 
in atrophy, -/.r.) Hint nf the nonnal ppripheml Hrrnnpement 
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of the colour fields in the aocompanying figure (Fig. 11), red 
and green being lost before yellow and blue. In Case 20, for 
instance, yellow was the only colour which oould be recognized. 
More frequently, however, the loss is irregular. In three ease* 
I have seen yellow alone lost. In Case 29 at one time, in one 
eye, yellow was alone lost, and in the other eye jellow, 
blue, and green were lost, red being seen, and recovery was in 
the order of the fields, the yellow last. Now and then (as in 



if^g'. II. — Diagram nhuwing the Fislds of Culour Virioa in s nomisl 
emmetropic oje oa a doll day.* The fleldi ara each rather anuUler 
than on a bright daf. The asterisk iitdioatea the filing point, the 
black dot the poeitioii of the blind spot. (Usoally the bias field is lai^^ 
than the yelluir.) See the section on Atrophy ot the Optic Nerre. 

Case 8) colour- vision may be little affected, even when there is 
considerable peripheral limitation of the field of vision. 

When eight is completely lost, the sensibility of the retina 
to electrical Btimulation may or may not be impaired. It 
may be lost during blindnees, and return with some recovery 
of sight, as in Case 10. 

It is very important to be aware, as far as possible, of the 
mechanism by which sight is impaired, since the prognosis 
must, in the main, depend thereon. The loss of sight which 
occurs in cases of idiopathic isolated papillitis is, of course, 
due to the process which can be seen with the ophthalmoscope. 
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But the papillitis which oooure in iutra-cronial disflaaes may 
be accompiwied with loss of sight due, not to the intra-ocular 
changes, but to misohief in the course of the optic fibres or iu 
the oentres in which they are connected. The first point 
to aeoertaiu, therefore, is whether the amblyopia is due to 
the intra-ocular changes or to mischief farther batik. It is 
not always poBsible to determine this point, but very often on 
accurate opinion may be formed. 

Conoomitant affection of sight from intra-cranial prooessee, 
it may be thought, should be more frequent in cases of dracend- 
ing neuritis, than in cases of supposed isolated papillitis ; 
because descending neuritis is due to, and involves, organic 
obanges in the optic path. This is true, but this distinction 
does not afford much assistance, because it is hot often 







Kg. li. — Diagram of tlie Fields of Viaioii in a cane in which mgKt waa 

prcilmtily hwt frum prcHguro od the ohiaoma. — Tlio ahadod area indicatca 
the pjirt in which vimon wua lost— viz., tho temporal portiona of both 
ficlclH. tiic uaaal purtiona alone peraiiitiiig. 

tliat wo can rely upon the ophthahnoscopio distinction of 
descending and isolated neuritis. 

Another distinction is derived from the manner in which 
tlie loss of sight comes on. BHndness from optic neuritis 
never comes on instantly ; it occosionally, though rarely, 
conies on instantly in concomitnut brain disease. From optic 
iiPuritis, lioweviT, as just stated, it may come on in the course 
of two or tinvc days. More important indications are 
derived from the form in which sight is lost. A symmetrical 
hcniiopic (iufint in Iho field (such oa Fig. {)) means an 



intra-craiiial cause ; an unsymmetrioal lateral defect, eepeoially 
a losa of tlie temporal halves (as Fig. 12), oommnnly meana 
pressure ou the uliiasma, a very common eauBG of blindness 
in these coses, the pressure being exerted by a distended 
third ventricle. Complete loss of sight of one eye, and loss 
of the adjacent half of the other field (as in Fig. 13) is pro- 
bably of cerebral origin (Case ■iO). A peripheral restriction 
of the fields uflually means damage in front of the optic com- 
missure, and, in moat eases of intra-ouular neuritis, damago 
from the visible changes. A central scotoma is observed 
only when there is a couHpicuoiis lesion at the macula lutea. 

Lastly, important assistance is derived from the degree of 
intra-ocular damage — is it sufficient to account for the loss of 
sight ? The question ia one dilficult iu ninny cases to 




Fig. 13.— DiHgr^tm of the FicliU of Viaion in a Cfuie of losa 

diacaiie of tlio right cerebral hemiaphere. — Loan of Uio nholo of the 
left field nud of the left hiUf of tho rig'ht, with a Utile peripheral defect 
on the Icmporal (right) aido. 

answer, and an approximate answer can only be given, 
affoi-ded by a knowledge of the conditions ou which the 
losa of sight, in these oases, depends. The study of intra- 
ocidar neuritis in relation to affection of sight makes it pro- 
bable that rision may suffer in two ways, apart from the 
involvement of the I'etina. The first is damage to the ner\'o 
fibres by the process of inflammation aroujid them. We 
know that acute inflammation has a tendency to stop the 
c(inducting power of nerve fibres, apparently by some direct 
damage to their finer structure, and that the subsidence of 
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the inflammation may be followed by a recovery of function. 
The second is by pressure on the fibres, by the products of 
inflammation. This occurs both during the inflammation 
and while it is subsiding. During subsidence, the newly- 
formed elements are imdergoing a transformation into con- 
tracting fibrous tissue. A similar compression probably also 
occurs during the height of the inflammation, from the 
excessive amount of tissue produced, because at that period 
loss of sight may often be observed to coincide with a marked 
increase in the '* strangulation " of the swollen disc. Damage 
to vision from compression of the fibres during subsidence of 
the neuritis is very common and very serious. It may cause 
considerable damage to sight, which has been imimpaired by 
the active neuritis, and it constantly succeeds and intensifies 
impairment by inflammatory compression during the active 
stage. The amblyopia, which occurs during the height of 
the inflammation, may lessen as the inflammation subsides, 
and be again renewed by the contraction of the new tissue 
as the subsidence of the swelling advances. The latter con- 
stitutes by far the greatest danger, because the contraction 
which causes it continues, and increases for a long time, and 
the amblyopia due to it usually continues and increases until, 
and even after, the disc has reached its normal level. The 
progress of the amblyopia from this cause may, however, be 
interrupted by the recovery of fibres damaged during the 
active inflammatory stage, and when the amoimt of permanent 
tissue element formed is small in proportion to the irritative 
changes in the disc (as in many cases of syphilitic disease 
duly treated), a considerable inflammatory amblyopia may 
clear away and be followed by very slight consecutive defect. 
The latter is usually more or less permanent, but, after it has 
reached its height, considerable subsequent improvement does, 
in some cases, slowly occur. 

Not unfrequently after a neuritis has subsided, with or 
without impairment of vision, a further loss of sight, complete 
or incomplete, may occur from intra-cranial causes without 
any fresh ophthalmoscopic appearances, as in Case 6. It will 
thus be seen that a considerable disparity between the degree 
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and course of the papillitis indicates the influence of retro- 
ocular, probably intra-cranial, miBohief. A gond illustration 
of this is afforded by Oaae 17 (I'l. VII. I and 2) in which 
the pftpillitiB was uiiilateral, the other eye presenting normal 
charai'ters throughout ; but the sight of both eyes failed 
after the subsidence of the papillitis. 

Causes. — The most commou causea of optic netiritis are 
encephalic diseases, and of these tumour is incomparably the 
most frequent. Neither the nature, size, nor the seat of the 
tumour appears to exercise much influeuoe on the occurrence 
of neuritis. The next most frequent cause is certainly menin- 
gitis, and then come abscess of the brain, hydatid disease of 
the brain, and softening of the brain from vascular obstruc- 
tion. In some cases, as in Case 27, it appears to result from 
an irritative process in the brain, revealed only by the micro- 
scope. It also results, in rare cases, from diseases of the upper 
part of the spinal cord. Other causes, outside the nervous 
system, are — albuminuria, lead poisoning, certain febrile 
diseases, and blood states. It may occur as an idiopathic 
affection, without ob\ious e.tciting cause, or from disturbances 
of meustruation, aniemia (especially from loss of blood) or 
exposure to cold. In all these cases it is, as a nde, double ; 
now and then, in eerebral disease, and after acute febrile 
diseases and loss of blood, it may be single. Unilateral optic 
neuritis may residt from mischief in the posterior portion of 
the orbit —inflammation or growth invading the optic nerve. 

In the general diseases, such as alhumimma, lead poisoning, 
omemia, Ac, optic neuritis is often associated with enoephaho 
symptoms. In Case 28 of lead poisoning (PI, VII. 0), the 
neuritis was associated with great mental excitement, and so 
also in Case 36 of olhumiuuria {PI, IX, 2), while in the 
similar case figured in PI, IX. 3 (Case .'17), intense headache 
was present. It seems probable that, in these coses, either 
the cerebral disturbance is concerned in the production of 
neuritis, or the ueiiritis and cerebral disturbanee may be 
the indiiratiou of a general effect of the toxfemiii on the nerve 
tissues. 
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Duration.— The duration of optic neuritis varies veiy 
much in different cases. The cases of most rapid course may 
reach their height in two or three weeks, maintain it for about 
the same time, and then subside. These are of two classes — 
the most trifling and the most severe. The former are, for the 
most part, those which depend on an ocular condition, such 
as hypermetropia, or upon a cerebral condition which soon 
subsides, such as a transient attack of meningitis, syphilitic 
or scrofulous disease, which is influenced by treatment before 
the neuritis reaches its height. Now and then, however 
(as in Case 15), a neuritis rapidly subsides, although the 
cerebral disease progresses. But this is the rare exception. 
In these transient cases the subsidence may occupy the same 
time as the development — ^two or three weeks — and be com- 
plete ; so that at the end of six or eight weeks the discs are 
again normal. In some very intense cases, such as the case 
of apparently idiopathic neuritis, figured in PL VIII., the 
development of the affection may be equally rapid, an intenso 
degree of swelling being soon attained, and subsidence com- 
mencing in a few weeks. In these cases, however, the retro- 
cession of the neuritis is always slow, and commonly occupies 
many weeks ; often months pass before the edges of the disc 
are again perceptible. 

.On the other hand, the course of neuritis may be so chronic 
that months, even a year, may pass without the least change 
in the condition of the discs being perceptible. Cases 23, 
24, and 26 are instances of this. Most cases of this extreme 
chronicity that have come imder my observation, have ac- 
companied symptoms of brain disease, which were not, in 
themselves, suggestive of " coarse " brain disease, timiour, &c. 
In other cases an equally chronic neuritis may accompany 
tumour. That shown, for instance, in PL V. 1 and 2, pre- 
sented no alteration, tested by comparison with the drawing, 
for eighteen months, and two years later was still marked, 
the red, congested half heing similar in area, although on the 
clearer half the disc was seen to be grey, and sight was lost. 
It is to be noted that in this case the symptoms of timiour, 
although intense, also progressed very slowly, and the elironicity 
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of the BeuritiB probably may be taken as an indication of 

chronicity of the cerebral diaease. Tbe converse propositinn, 
liowever, tbat all forms of very chronic brain disease entail a 
chronic form of neuritis, does not, by any means, hold good. 

Ill most cases the duration of neuritis is intermediate 
between the extremes mentioned, reaching its height in 
a month or two, and often remaining for some weeks or 
months with little change, and then subsiding, A rapid 
atrangidation usually precedes subsidence at no long period, 
the products of inflammation perhaps checking tlie inflamma- 
tory process. 

The Eelation of Optic Neuritis to ENCEPHAi.ir 
Disease. — The first definite theory of the mechanism by 
which intra-eranial disease acts was put forward by Von 
Graefe in 18o9,* and further developed by him in 1866.t It 
was founded on the observation that in some oases of intra- 
ocular neuritis, witli haimorrhages, in cerebral tumour, no signs 
of inflammation were perceptible on naked eye examination in 
the trunk of tbe optic nerve; whereas in a case of meningitis 
in which the ophthalmoscopic changes had been less intense, 
inflammation of (he nerve trunk was fomid by Virchow — 
inflammation which was naturally assumed to have been com- 
municated to the optic nerve from the inflamed meninges, and 
to have descended the neire to the eye. This condition Von 
(Jraefe designated "descending neuritis," and gave as its 
characteristics a slight degree of change in the discs and a ten- 
dency to invade the adjacent retina. On the other hand, the 
rases of tumour, wiili great iutra-ocular cliange, hteraorrhages, 
&c., and no evidence of inflammation in the optie nerve trunks, 
he explained by the theory that they were due to the effects, 
in the circulation of the eye, of the increased intra-eranial 
pressure, which he assumed to be invariable in these eases, 
and to obstniot the return of blood from the eye by coni- 

• In • uomnnuiiratinn to the Sotnute de Biulogio if PanH in Novomlipr, 
ISjO (■' Oiuett« Hebdoro.," 1N.'i9), iind more fully described in tlio " Arcli. 
f. Ophtli." Tii. 1860, pt. 2, p. 5S. 

t "Arch. I. Ophth.," xii. p. IOC. 
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pressing the cavernous sinus. He suggested further that this 
mechanical effect was greatly intensified by the unyielding 
character of the sclerotic ring, which would act, he assumed, 
as a multiplier of the mechanical obstruction. In accord- 
ance with this view he applied to the condition of disc 
met with in these cases— considerable swelling and haemor- 
rhage and vascular distension — the term *' stauimgs-papilla " 
{atauung, a damming back) in distinction from the " descend- 
ing neuritis." In this coimtry, by the suggestion of Dr. 
Clifford Allbutt, the term " choked disc" has come into use 
as a synonym for "stauungs-papiUa." 

It was soon pointed out as strange that an actiml 
inflammation should result from a mechanical congestion, and 
as still more strange that the inflammation thus excited 
should remain limited so nearly to the papilla. But graver 
difficulties awaited this theory of the " stauungs-papilla." It 
was soon found that the ophthalmoscopic signs of the tAvo 
forms of neuritis could not always be relied upon. The con- 
dition supposed to be characteristic of descending neuritis was 
discovered, in some cases, to be but the first stage of that sup- 
posed to indicate mechanical obstruction. It was found, also, 
that in cases in which the character of one of the two forms 
was clear, the necropsy showed the case to be really one of the 
other variety. Cases of this character were frankly published 
by Von Gfraefe, although he still held that the distinctions 
were, in the majority of cases, accurate, and the supposed 
mechanism of the stauungs-papiUa effective. This theory, 
however, was destroyed in its substantive form in 1869 by the 
demonstration by Sesemann* that the commimication between 
the superior orbital and the facial vein was so free that the 
effect of pressure on the cavenious sinus was at once relieved, 
and did not cause more than a very transient fulness of the 
retinal veins, and that even obliteration of the cavernous sinus 
caused no iiitra-ocular changes. This has since been well 
corroborated, as an observ^ation of Mr. Hutchinson's in which 
no distension of the retinal veins was produced, although the 
cavernous sinus was completely obliterated by the pressure of 

♦ '* Roiohcrt ii. Du Boim Raymond's Arohiv," 18G9, p. 154. 



ail aneurism. It has, indeed, been said that the opeiiiiigB 
from the orbital into the facial vein are often larger than the 
communieation with the pavernous siniiB, 

It was diseoYored by Sehwalbe ' that the suhvaginal space 
around the optic nerve is, at the optic foi-araen, contiuuoua 
with, and cnu be injected from, the subdural space around the 
brain. This gave significanoe to some earlier obsen'ations of 
St«Ilwag von Cariont and Monzf that the sheath of the nerve 
may be distended in optic neuritis from tumour and menin- 
gitis. The two facta suggested to Schmidt§ that intra-oranial 
pressure may influence the intra-ocular termination of the 
optic nerve by this mechanism, sinee, as ab^ady described, 
the distension of the sheath is greatest just behind the globe. 
The theory received support from Manz,ll who showed how 
frequent distension of the sheath is in ojitic nenritis, and 
believed it to be invariable in ciises of increase of intra-cranial 
pressure or increase of subarachnoid fluid. He urged that 
the simple pressure on the nerve and vessels mig]it cause the 
intra-oculor changes, and endeovoured, by experiment on 
animals, to demonstrate the effect of the vaginal distension. 
Injections into the suMural space passed into, and distended, 
the sheath, and caused fulness of the retinal veins, and in some 
cases transient redness and swelling of the papUla. 

Schmidt, however, foiuid that a coloured liquid injected 
into the sheath passed into lymph spaces in the ner^■e at the 
lamina crihrosa, and he suggested that neuritis is pro- 
duced, not by the simple pressure outside the nerve, but by 
the influence, perhaps irritation, of the liquid passing into 
these lymph spaces. The theories of Schmidt and Mauz have 
been largely accepted in Germany as affording the most 
satisfactory explanation of the origin of optic neuritis. 

It was suggested in 18G3 by Dr. Hughlings Jackson, that 
intra-cranial tumour causes optic neuritis hy its irritating effect , 

• " Centmlblatt f. Med. WiM.,"' 1869, p. 465. ■' Arch. f. Mihroflko].. 
AtiAt.." Bd. Ti. IBTO, p. 1. 

t " Oplithulmologie," vol ii 1850, p. 017. 

t " ZehoDder'sMonatabL,' vol. iii. 1806, p. 281. 

i Of Murbiir^, now Schmidt- Itimpler, '■Arcli, f. Ophtli.,"' vol. iv. 

871. 339. 




4 



66 MEDICAL OPHTHALMOSCOPY. 

acting as a " foreign body,"* and this view was supported a 
little later by Brown-Sequard, who compared the origin of 
neuritis in intra-cranial tumour to the production of atrophy 
of the optic nerve from a distant source of irritation. It 
was formulated by Benediktt in 1868, by ascribing the 
mechanism to the vaso-motor nerves, and it is generally 
known, somewhat inaccurately, as his theory.* This view 
assumes that the timiour acts as a source of irritation which 
has a reflex influence through the vaso-motor nerves upon the 
optic disc, leading to its inflammation. It has been acx)epted 
by some authorities as satisfactory, but rejected by most 
writers on the grounds stated by Leber,§ as involving a 
mechanism not known to exist, and a complex relation 
of the optic nerve to all parts of the brain difficult to con- 
ceive ; and by Clifford AUbutt, on the ground that he has 
failed to find around timiours the signs of irritation. The 
theory is, however, still held by Dr. Hughlings Jackson 
as that which best explains the phenomena of neuritis. Dr. 
Jackson has always urged that the occurrence of optic neuritis 
is not related to increased intra-cranial pressui^e. Lastly, 
Qtilezowski believes that neuritis is always descending, main- 
taining, contrary to most observers, that the intra-oculor 
change is in all cases the visible manifestation of an in- 
flammation propagated by continuity from the brain. 

This remarkable difference of opinion regarding a fact so 
fundamental, is a striking proof that much more careful 
obserA'ation is needed of the conditions of origin of optic 
neuritis, the pathological changes which can be traced in it, 
and the allied conditions in which it does not arise, before 
an adequate theory of its causation can be framed, or any 
effective distinction into varieties can be made. The follow- 
ing considerations are intended rather to further this end 
than to establish any definite theory of its causation. 

• " Oph. Honp. Rep /* vol iv. f " AUg. Wien. Med. Zeit." 1868, No. 3. 

X Schneller, in 1860, put forward a tdmilar theory when ho suggested that 
BOino retinal changes in intra-cranial diseaHO might be due to a " primary 
affection of the centres of those nerves which rpgulate the course of the 
blood in the ocular vessels."— " Arch. f. Ophth.," Bd. vii. 1860, I. p. 71. 

§ In "Graefe u. Saemish's Manual," Bd. v. 
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Tlie first point to bo borne iu mind is tbat (iptie nomilin 
limited to, or at least most intense, in the optic papilla, may 
ooour without any nbWous cranial or cerebral disease. The 
intense neuritia shown iu PI, VIII. 1, waa apparently a 
primary papillitis involving the retina only secondarily, and 
OGCiin-ed in a patient in whom no symptom of cerebral disease, 
save some headache, could be detected during two years she 
remained under observation. The neuritis reached its height 
in about a fortnight from its commencement, a rapidity which 
is seen in neuritis from intro-craiiial disease only in the most 
acute cerebral affection ; a circumstance which, with the 
absence of cerebral sjTnptoms, quite excludes, I think, the 
supposition that there existed intra-cranial disease. Fi-om 
these considerations it seems to follow tbat the iiitra-oculur 
termination of the optic nerve is a structure, for some reason 
which we do not know, peculiarly prone to suft'er inflamma- 
tion. The common locaUzation of the inflammation to the 
papilla jiointa also to the same fact. 

The facts of medical ophthalmoscopy certainly make it 
difficult to connect papillitis with inereafio of infro^cnmial 
pressure. If we consider the cases in which intra-crauial pres- 
sure is raised to the highest point it ever reaches — chronic 
hydrocephalus — we find optic neuritis the rare exception, 
and, when it occurs, never intense. The diflicultj cannot bo 
met by attributing it to the slowness with which the pressure 
is raised, because the gi-owlh of many tumours which by 
themselves came intense optic neuritis is eqiuilly slow. 

On the other hand, as I have many times seen, in coses 
of tumour with neuritis there may be no sign of increased 
intra-cranial pressure during life or after death. " In the coses 
of vast tumours the optic neuritis does not differ from that 
caused by small tumours at the vertex of the brain, which 
cannot exercise any pressure of amsequence on the base. 
The neuritis nms through its stages, and the swelling of tlio 
discs subsides, although the intra-cranial pressure goes on 
moreaaing."* There may also be signs of increased pressm-e 
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in tumour \^dthout optic neuritis. But while pressure upon 
the cavernous sinus cannot be regarded as the cause of neu- 
ritis, its effect on the retinal vessels cannot be altogether 
excluded. Experiments show that a quickly induced in- 
crease of pressure within the skull causes a transient disten- 
sion of the retinal and papillary vessels. In tubercular 
meningitis (q.v.) Dr. Garlick's careful observations* have 
shown that, while papillitis is not — fulness of veins is related 
to an increased intra-cranial pressure. 

To what is the distension of the optic sheath related P It 
is certainly very frequent in cases of optic neuritis. It is not, 
however, as has been alleged, invariable, either in cases of cere- 
bral timiour with optic neuritis, or in conditions of increased 
intra-cranial pressure. It may be absent in timior cerebri with 
characteristic neuritis — for instance, in Case 16 a large glioma 
of the right frontal lobe, with ha3morrhage into it, was 
attended by optic neuritis, but with no distension of the 
sheath. It may be absent in tumour with internal effusion. 
Great distension of the lateral and third ventricles was caused 
in Case 3 by a tumour near the corpora quadrigemina ; there 
was optic neuritis but no distension of the sheaths. (In both 
these cases, however, the neuritis was found to have been 
"descending.") In Case 21 of old neuritis, due to a tumour 
occupying the whole of the third ventricle and interpeduncular 
space, and extending in front of the optic commissure and 
causing enormous distension of the lateral ventricles, the optic 
sheaths carefully examined in situ were quite empty. They 
were loose and had evidently been much distended. This case 
suggests that pressure at the base of the brain may even be 
incompatible with continued distension of the sheath. In 
tubercular meningitis, again, the condition to which the dis- 
tension of the sheath appears to be related is not distension 
of the ventricles, or increased intra-cranial pressure, but 
increase of the subarachnoid fluid, and it bears in this disease 
certainly no relation to the occurrence of neuritis. Of six 
cases with changes in the papilla, in Avhich the state of the 

• Recorded in a paper lately communicated to the Medical and CLirurgical 
Society. 



ClIANtiES IN TlIK IIITIC NKllVK— NKIKI'IIS. (i!) 

Optic slieatlis was carefully noted by Dr. Garlick, in fuur, iu 
wliiuli excess of 8ubariw:hiioid fluid was abaent, tlie sheath 
was nonnal, altlioiigli in several there was great distension 
of the ventricles, while in the remaining two cases, in which 
there was an excess of subarachnoid fhiid, there was also 
dropsy of the optic sheath. Moreover, the sheafh is often 
distended in the cases of senile wasting of the brain, with a 
compensatory excess of subarat^hnoid fluid. 

Of the frequent nssooiotion of dropsy of the sheath and 
optic neuritis there can be no doubt, but of the relation of one 
to the other, little evidence has yet been adduced. Manz 
admits that there are probably various kinds of effusion into 
the sheath, and that all may not lead to neuritis. It is 
certain, too, that distension of the optic nerve may occur even 
iu meningitis mthoiit causing neuritis, as in a case recorded 
by Dr. Broadbent. But such cases prove httle, because the 
duration of the dropsy may not have been sufficient for the 
iuflaramatory clianges to arise. It has been suggested that 
the fluid may be formed in the sheath where it is foimd, 
being prevented from passing to the cranium by the intra- 
(.'ranial pressure. If the sheath of the optic nerve is the 
eliief lymph channel by which fluid is conveyed away from 
the eye— and the 'ibservations of Schmidt on its communi- 
cation with Ijnnplt spaces at the lamina oribrosa render this 
pr()bable — its distension in optic nomitis, by fluid escajiing 
from the papilla, is intelligibie. "We want, therefore, to 
know whether the sheath is distended in cases in which the 
nerve is constricted at tlie optic foramen and the sheath is 
closed. Unfortunately the point has not been noted in the 
few eases hitherto repori«d. Untd these points are ascer- 
tained the influence of dropsy of the sheath in causiug 
neuritis miist remain doubtful. The occurrence of papillitis 
without it, is of httle significance, since in those cases 
there may liave been a descending neuritis. The facts 
above mentioned miggest, however, that it is not the 
chief mechanism by which papillitis is produced. But, it is 
probable that, although not the chief cause, it may still 
exorcise on important influence in leading to tcdema in the 
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ppaces of the papilla wliicli probably commimieate with the 
shoatli. 

The study of cases of papillitis from tumour, early in 
their history, lends, as far I have seen, little support to the 
theory that their cause is any form of mechanical congestion. 
Distension of veins and narrowness of arteries are not charac- 
ters of the commencing papillitis of tumour, and do not 
commonly appear until the neuritic process, swelling, &c., is 
considerably developed. 

In examining the trunk of the optic nerve behind the eye, 
in eases of papillitis from cerebral timiour, I have found tbe 
optic ner\'e to present traces of inflammatory change, increase 
of nuclei and trabecular connective tissue, much more fre- 
quently than has been stated by other observers. In not one 
case examined could the nerves be said to be in a perfectly 
normal state. The significance of the changes is open to 
question. They may possibly be regarded, in some cases, as 
indications of an ascending neuritis. But in some they were 
the most intense in the neighbourhood of the optic conmiis- 
suro, and there was e\ddence that a neuritis had taken place 
there by extension from the meninges. In several cases in 
which this was most distinct, the change in the optic nerve, 
mid- way between the commissure and the eye, was so slight 
that it might almost have been passed as normal. The 
extension to the nerve was very distinct in two cases of 
intra-cranial tumour appended. In one (Case 3) there was 
distinct, although very slight, evidence of meningitis beneath 
the orbit4il lobules, which had evidently, by the naked 
eye and microscopic appearances, extended to the nerves. 
In the other case the papillitis was considerable, and such 
as is most common in cerebral tumour (PL XTV. 8). The 
changes in the middle of the optic nerves were slight but 
distinct (Fig. 0). In front of the optic conmiissure (Fig. 10) 
the changes from old inflammation were intense. No sign 
of meningitis was noted at the post-mortem examination. 
There were, however, signs of old meningitis over the tumour 
on the upper pai-t of the frontal lobe. In this case it seems 
probable that descending neiuitis had taken place, and that 
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the liiik Itetween tlie infense neuritis behind, and the iuteuse 
pftpilUtis ill front, wns the slight change in the tnuik of the 
iier\"e. Ilenee it seems that a very shght anioiuit of ileecen- 
(Uiig chitnge niity lead, in oerebml tumour, to an intense 
papillitia. With this case may he compared the facta of Case 
'Z'l. Ilore the appearance of the papilla was declared hy an 
authority bo deoisive as that of Mr. C'ouper to be that of a 
"choked disc." No tumour, meningitis, or mechanism for 
"choking" was, however, discovered within the cnuiium. 
But the trunk of the nerve presented ohangea very similar 
to those in the case just mentioned, not, however, more 
intense at its posterior portion. Similar changes were found 
throughout the brain hy Dr. Sutton, and it can hardly Ije 
doubted, taking the symptoms and anatomical changes to- 
gether, that a oondition, winch must be regarded as " chronio 
irritation or inflammation " afEecting the brain, had passed 
down the o[itio nerves and appeared a» an intense papillitis, 
with signs of strangulation, due to the twmpreesion of the 
vessels within the papilla. 

With these may also be compared the facta of Caae 22 
(PI. XIV. Figs. 1 — -5). Here a similar condition of disc to 
that in Case 3, but of greater intensity, was associated with 
a similar condition of nen'e, and the morbid state could he 
traced into the optic tracts. 

It seems from these facts that (1) a descending neuritis 
(.■annot be excluded from an esomiuation of a small portion 
of the trunk of the nerve, and (2) that a change in the nerve 
revealing itself as a very slight deviation from the normal) 
may sene to convey a condition of irritation to the eye 
sufficient to light up considerable papilhtis. 

These facts, and those above adverted to, suggest the 
following oonolusious regarding the production of papillitia 
in iutra-cranial disease : — 

That in cases of cerebral tumour evidence of desoeuding 
neuritis may he traced, nmeh more commonly than ourrent 
statements suggest, while in cases of meningitis the evidence 
of descending neuritis is ahiiost invariable. 

That the resulting papillitis may be, and remain, slight, or 
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may become intense and j)re8ent the appearances of mechanical 
congestion. The causes of this difference we do not yet know. 
That such mechanical congestion does not, as a rule, result 
from compression of the vessels in or just behind the sclerotic 
ring, but always, when intense, from compression by inflam- 
matory products in the substance of the papilla. It must not 
be forgotten that an increase in the- size of vessels may be of 
reflex vaso-motor origin as in all inflamed parts. 

That while slow increase of intra-cranial pressure has no 
effect on the retinal vessels, a sudden increase hinders the 
escape of blood from the eye for a time, and may intensify a 
papillitis originating in another way. 

That distension of the sheath of the nerve alone is probably 
insufficient to cause papillitis, but may perhaps intensify the 
process otherwise set up, leading to retention or augmentation 
of fluid in the lymphatic spaces in the eye, fluid which may 
in some cases possess an irritative quality. 

In the cases, certainly rarer than is commonly supposed, in 
which no trace of descending neuritis can be detected, two 
possibilities may be borne in mind — (1) that the effect of a 
sudden increased intra-cranial pressure and of distension of 
the sheath together may possibly be sufficient to set up papil- 
litis, and (2) that a condition of irritation may be propagated 
down the nerve which cannot be recognized by the micro- 
scope, but which, reaching the papilla, may excite a papillitis. 
The theory that the inflammation is the result of a reflex 
vaso-motor influence depends for its support chiefly on the 
absence of any other explanation. The only positive fact 
adduced in its favour is that in which Dr. Hughlings Jackson 
has often insisted, that neuritis occurs especially in conditions 
in which there is such cerebral disease as may act as a 
"foreign body." If, however, papillitis is in many cases 
unquestionably the result of a local mechanism (extension of 
inflammation for instance), it is probable that it is the result 
of some local mechanism in all cases, and a rigorous proof 
that it is not so must be furnished before a vaso-motor 
theory can be accepted. 

The. only cases in which I have obser\'ed distension of veins 
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to coincide with the early period of neuritia have been some, 
not all, caees of tubercular meningitis, the condition in which, 
as V. Graefe believed, descending neimtic, and not mechani- 
cal congestion, occurs ; and in it the diBteueiun is, as bus 
beon said, related to intra-cranial presBure. In the course 
of a descending neuritis the distention of veins may be very 
great, as I have several times obsen'ed both during life and 
after dentil (Compare PI. XVI. 3). In tumour the veins at 
first mid often throughout (when the neuritis does not reach a 
considerable degree of intensity), are httle above the normal 
siiie, and present no fartnosities except those which are gi\'eu 
them by the prominence of the papilla. The great distension 
of veins and narrowing of arteries occurs when the inflamma- 
tion haa reached a certain degree of intensity. Tills points to 
tlie neuritic process in the papilla as causing the strangulation 
by pressure in, and oonatrictiou of, the vessels. This \-iew is 
entirely borne out by pathological investigation, I have 
never been able to discover any evidence of constriction of the 
vessels in the sclerotic ring or behind it. Their caJibre here 
is always imiform (see XIII., XIV,, XV). This statement is 
based on the most careful search for any evideuce of such 
compression in a number of cases of papillitis from various 
intra-cranial difteases. In one case only was there an ajiiiear- 
once, of narrowing, and in this, from the uiialU'Vcd cinirwi of 
an adjacent vessel, it was evidently due to n iiligh( alt^'mtioii 
in the position of the vessel at the spot, in coiimKiiieiioo of 
which the sections ceased to pass tliroiigli its widuNt jmrt. It 
is always in front of the sclerotic, in the sulistaitce of the 
swollen papilla, that the vessels present oonsiticnnus oonstric- 
tion, and are pressed upon and have their walls thickened 
by new Hssue (PI, XIII., XTV., XV.). Further, the most 
intense strnngulation may occur in ciisch in wliinh, as in Case 
29 (Plate VIII. Mg. 1), there b niOHoii to believe that there 
is no intra-cranial disease ; and in Case 27, in which there was 
no intra-cranial condition which eoulii cause any mechanical 
effect, the intra-ocular signs of constriction and mechanical 
congestion were very marked. 

Thus I think that the use of the term " choked disc " as 
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significant of a supposed mechanism is to be deprecated in 
the present state of our knowledge. The terms intra-ocular 
neuritis, or papillitis, are pathologically accurate, and are 
preferable imtil our knowledge of the origin of the changes 
is more definite. 

Varieties. — The distinction drawn by v. Graefe between 
" descending neuritis " and the " choked disc " has obtained 
wide currency, and is commonly accepted by English 
ophthalmoscopists, although for the most part discarded in 
Germany. It is, however, generally admitted that the 
supposed distinctions cannot be universally relied upon, and 
the facts already mentioned make it doubtful whether the 
pathological basis of the distinction is correct. A long list 
of supposed distinctive characters between the two varieties 
is often given, many of which are certainly inaccurate. The 
aspect of the disc varies very much in the same case at 
different times ; at one time the characters may be those sup- 
posed to be indicative of a descending neuritis, and at 
another time those ascribed to the " choked disc." But the 
appearance in different cases is also frequently different 
throughout their whole course. These various characters are 
such, and the intermediate forms are so numerous, that it is 
exceedingly difficult to separate any varieties as special 
" forms." Some eases certainly present throughout cha- 
racters which are regarded as those of descending neuritis — 
especially slightness of swelling, a tendency for the changes 
to be most intense in the peripheral part of the papiUa, 
leaving the centre little affected; absence of haemorrhages, 
and the presence of wliite spots, isolated or about the 
vessels, and a striation depending rather on conspicuousness 
of ner\'o fibres than on vascularity. These changes are seen, 
for instance, in PL III. 3 and 5, and also of wider extent 
and greater intensity in PI. VI. 2. On the other hand, 
great swelling, vdth. vascularity and distended veins, such 
as is seen in PL I. G, III. 4, I. C, and still more in PL 
VI. 1, characterize other forms. But PL III. 2 (descending 
neuritis) presents many of the characters of the choked disc. 
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wliile the changes in PI. V. 1 and 3, 3 ftnd 4, slight as 
they ore, are in every case associated with the symptoms of 
intra-onvninl tumour. 

Until we kuow more of the relation between pafhologiral 
proceas and ophthalmoaoopic appearanceB, it seeras far better 
to found any varieties purely on (.-Hnical characters. Of such 
the following varieties have seemed to me the moat marked. 

1, Slight PitpilUtis, including the condition described aho\'e 
as congestion with redema, in which the changes are so slight 
as to dim, but not obscure, the edge of the disc on indirect 
examination, although it may be invisible, wholly or in port, 
to direct examination (PI. I. 3, 4, III. 3, 5, V. 1, 2, 3, 4). 

2, ifalernte Papillitis. — Obscuration of the edge of the 
disc, or of the affected portion, complete, even to indirect 
examination ; swelling moderate, commonly reddish ; veins 
natural or large ; soniefimes white tissue about the vessels, 
close fj3 them or extending for some distance in the disc 
(PI. I. 5, 6, m. 3, IV. 1, 3, Y. 5, 6, VI. 2). 

3, Intense Ptipillitia. — Great swelling ; veins at first large 
and arteries smaU; many hri'morrhages; retina often involved 
by direct damage or by lucmorrhages. Always succeeds a 
shghter stage in which the evidence of strangulation may be 
at Brst little marked (PI. VI. 1, YIII. 1). 

The forms in which the changes involve the adjacent 
retina are often termed " neuTO-retiniti« circumscripta ; " 
and such wide-spread change as is presented in PI. VJJ.I. 
1, although originating in the papilla, merit* such a desig- 
nation. But in most cases, even in such as PI. VI. 1, the 
retina only is affetittd which is adjaeent to the papilla, or else- 
where ia the seat of extravasations only ; and since there ia no 
general inflammation of the retina, the t«rm "retinitis" 
seems unnecessary. 

Retvo-ocaUir Neuritii. — ^The change known as such— an 
interstitial inflammation of the nen"e — is a mixed conditwm 
of congestion and atrophy, revejiled in the disc, if revealed 
at all, by the signs of simple congestion, soon passing on to 
atrophy with narrowed vessels. Little is known of the exact 
anatomical changes in ihis form. 
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Retro-ocular Pcrineuritk is a condition of chronic inflamma- 
tion of the sheath of the nerve leading to thickening of its 
tissues, and purulent infiltration among the trabeculae. The 
nerve may suffer from compression, or from a state of inter- 
stitial neuritis which may spread to it from the sheath. It 
has been found in periostitis of the orbit (Homer), and in 
thickening of the cranial bones constricting the optic nerve 
(Michel). It causes papillitis in some, perhaps in all cases, 
which does not necessarily assume the appearance described 
as " perineuritis." 

Diagnosis. — The diagnosis of optic neuritis is often easy, 
but sometimes presents great difficulty. Of all its signs that 
which first attracts attention as the most conspicuous feature — 
the increased redness — is of least value, except in conjunction 
with other characters. As already more than once stated, 
the redness of a disc free from neuritis may nearly equal that 
of the adjacent choroid. The signs which are of greatest 
diagnostic value are (1) obscuration of the edge of the disc 
and (2) swelling. These, in conjunction with increased 
redness, or change of colour to a tint not normally seen 
(such as the peculiar lilac-grey so often presented), constitute 
the characteristic symptoms. The obscuration of the edge 
is especially significant. It indicates imdue opacity of the 
tissue (layer of optic nerve fibres) in front of the edge. Most 
of the nerve fibres pass along the course of the great vessels, 
above and below the disc, and they often obscure the edge 
of the disc slightly in these situations. Sometimes they are 
densely packed, also, on the nasal side, especially when the 
central cup is very large, and a slight obscuration is produced 
there also ; but in these cases, as a rule, the large size of 
the physiological cup indicates the close arrangement of the 
fibres, the obscuration is slight and occurs in the normal 
situations, and the edge of the disc is elsewhere quite sharj). 
In these cases another character may be observed in a slight 
degree, wliicli, in more intense form is conspicuous in 
neuritis — ^the radiating striation at the edges of the disc. 
Pliysiologically this is seen where the nerve fibres are 
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most olosely aggregated, especially above flnd below ; patho- 
logically it is to be observed all round the disc, although 
most intense where the nerve fibres are grouped, and it is due 
not merely to pale lines (from swollen fibres with increased 
opacity), but in part, also, to red lines, fine vessels Ijing 
between the fibres. 

The second indication of neuritis is the existence of distinct 
swelling. The prominence of one object in the fundus above 
the level of an adjaoent object, e.g., of a vessel on the edge of 
the physiological cup above a vessel at its bottom, is appre- 
ciated in the dii'ect method of examination by moving the 
head of the observer from one side to the other as far as 
possible without losing sight of the objects. Their relative 
position undergoes an appreciable alteration proportioned to 
the diiferenoe in level, and is easily recognized. By the 
indirect method of examination the same result may be 
obtained by a lateral or vertical movement of the lens, which 
produces the same effect as a corresponding movement of the 
observer's head (the " paraUactic test" of Ijiebreich). With 
the binocular ophthalmoscope these measures are unnecessary, 
the difference of level being apparent just as with the 
stereoBcojie. When the difference of the level of two objects 
is very great, as, for instance, in great swelling of the disc, a 
convex lens behind the mirror may be necessary before a clear 
view of the top of the swelling is obtained, the eye being 
normal and the fimdus ^■isible without a lens. The strength 
of the convex lens required to bring the apex of the swell- 
ing into view, furnishes on indication of the height of the 
swelling. In the same manner the depth of the physiological 
cup may be approximately estimated. 

Normally the surface of the papilla is a Utile anterior to 
the plane of the retina, heuce the term "papilla." The 
amount of this prominence vaiies in different cases. It is 
always greater where the ner^'e fibres are chiefly aggregated 
along the course of the retinal vessels, so that a transverse 
section through the disc may show scarcely any appreciable 
prominence, while a vertical section may present distinct 
promineiioe. The more closely the nerve fibres ore aggregated 




^ 



78 MlillltAL (H'llTIIALMDSCOPY. 

in one paii of the eirciunEeronce of tlio nerve, the greater ie 
the prommence. Oceasionally, but not often, it is euffieieut 
in a normal eye to be readily appreciable by the niOTonieut 
of the head in the direct examination. As a rule, a pro- 
minence which is readily recognized is pathological. In morbid 
states, every degree of elevation may he met with. 

TAe Diagnosis of the Cause of Papillitis. — The first ques- 
tion which present* itself in a given case is — Is the neuritis 
due to intra-cranial disease or to some other cause? The 
answer to this must, of course, depend on the presence or 
absence of indications of disease of the brain, or of such disease 
of the general system as is known to be accompanied by optic 
neuritis. The ophthalmoscopic characters of the neuritis will 
lead us a little way, hut not far. A higli degree of neuritis, 
with intense strangulation (such as the discs shown in 
PI. VI. 1 and VIII. 1), are confined to cerebral tumour 
and idiopathic primary neuritis. The slighter degree of 
neuritis not uncommon in cerebral tumour, clirouic menin- 
gitis, and other intra-cranial diseases, and the neuritiB which 
occurs in Bright's disease, lead poisoning, &c., may resemble 
one another very closely. The uetuitis of Bright's disease 
sometimes presents white spots in and close to the disc, 
but the same appearance may be, and often is, seen in the 
neuritis of intra-cranial disease. White spots in the wtina 
away from the disc, mth papillitis of a slight degree, and pre- 
senting no evidence of a pi'eceding more intense affection, 
is very suggestive of renal neuritis. The small cloudy spirts 
seen, for instance, in PI. IX. 2 (near the left edge of the 
figure), are of more significance than the minute white spots 
near the macula, such as are shown iu PI. IX. 3, although 
the latter are suggestive of reuEil disease when they occur 
with a papillitis of shght degree and recent origin. Suc- 
ooeding neuritis, or accompanying a neuritis which is sub- 
eiding, they are of much less significance, being ofteu less by 
the miscliief caused by simple inflanunation, and how closely 
these may simulate the appearance of a renal retinitis 
PI. Vm. 2 shows. Although an appearance of so stiikiug 
an aspect is very rare, a few white spots near the macula hitea 
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are very commonly left by iieuritiB — Bueli as are seeu iu 
PI. VI. 1 and 3. The signs of a previous neuritis of oon- 
fiiderablo intensity — a prumiueut mass of tissue in front of tlie 
disc, such as is seen there in Fig. 3, or a " fiUed-iu " disc 
with erideiit compression of vessels, as in Pi. VIII. 2 — rarely 
coincide ivith a similai' appearanee in renal retinitis, altliough 
such a ooincidence is seen in PL IX. 4. In sueli cases I 
believe that some diagnostic help may be afforded by the 
fact that iu the renitl form the retinal arteries undergo a 
degree of contraction never seen after ordinary papillitis. 

It is, however, upon the independent signs of one or the 
other causal condition that the diagnosis must chiefly turn. 
In referring ueuritis to cerebral mischief, it must not be 
forgotten that, on the one hand, optic neuritis due to a 
cerebral tumour may be acoompauied for a time by no signs 
of intra-eranial disease, and, on the other hand, that au optic 
neuritis duo to a general disease may be accompanied by 
symptoms suggestive of cerebral disturbance, esiwcially head- 
ache, vomiting, aud even, in some cases, con^iilsions. Strik- 
ing instances of the former were afforded by twochilJreu who 
not long ago were iu the Great Onnond Street Hospital at the 
same time. Oue was the boy, under the care of Dr. Barlow 
(Case 5), with a tubercular growth wthin tlie right eyeball, 
and well marked neuritis to be seen iu the left eye (PI. 
III. 4). The only other symptom suggestive of iutra-crauial 
mischief was an occasional attack of vomiting during many 
months that he remained under observation. The neuritis 
was of the charafter highly suggestive of intra-cranial tumour, 
but the possibiHty that the mischief in one eye might ha\e 
caused the neuritis in the other, suggested extirpation of the 
eye which was the seat of the tumour. It had, however, no 
influence ; and when the boy died, about a year after, strofu- 
I<ms cerebral timiom-s were found. The other case (under 
the earo of Dr. Gee) was a child aged nine years, who was 
admitted having had occasional attacks of headache and 
vomiting. Bimug the intervals she seemed perfectly well. 
No symptoms referable to the nervous system could be 
detected. She had, however, double optic neuritis of the 
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Iflao-grey variety so suggestive of iiitra-cranial firnioiir. 

Gradually unBteadiness of gait allowed itself and increased 
until she was unable to stand, and she ultiinutely presenteil 
all the symptoms of eerchellar tumour. 

These cases show that suspicion of intra-cranial disease in 
optio neuritifi can only be discarded after long observation of 
a ease. This ia especially the case when the neuritis is 
chronic. It is rare that very acute neuritis is unaccomiiauied 
by Byniptoras of its originating disease. 

On the other hand, neuritis due to general disease may be 
accompanied by symptoms suggestive of cerebral mischief. 
The diflc shown in PI. IX. 3 is that of a man (Case 37) wlio 
complained of almost constant severe headache and otcasional 
attacks of sickness. The ophthalmoscope showed well marked 
neuritis, moderate in degree, and on first inspection no retinal 
disturbance was detected. It was thought, for the moment, 
to be a case of cerebral tumour. On looking more carefully 
by the direct method, however, near the macula lutea there 
were a number of minute white spots iuoonsistent with the 
slight degree of neuritis. The urine was at once examined, 
and found to be loaded with albumen, and on further 
examination hypertrophy of the heart and a hard pulse were 
found, with some signs of uncmic misi;hief. He died of 
unemia not long after. The history of the case shown at 
PI. rX. 2 is similar, except that the evidence of cerebral 
disturbance here was mental change, not headache. A case 
of this kind impi-essed itself very strongly upon me many 
years ago, when, as a resident in Univereity College Hiwpifal, 
I was firat working with the ophthalmoscope. A man was 
admitted with convulsions, and comatose. An examination of 
the eyes in the inten'ala of the convulsions showetl double 
optio nouritia, and a diagnosis of cerebral tumour was at once 
ventured on. The patient died in a few hours, and the 
necropsy revealed contracted kidneys and a normal brain. 
A mistake of this kind is easily made, especially if the 
examination is confined to the indirect method ; but I 
tliink that the mistake may generally be avoided by the . 
direct method of examination, which has, in all cases I have 
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since seen, disclosed slight rotiiiat alteration inoonastent with 
the form of the neuritis. Examination of the urine Bhould, 
of course, iiever be negleetcil. 

Headache and vomiting are, then, the signs of least value as 
indications of aji intra-cranial cause of neuritis. (Jonvnlsion is 
also of little value unless it is of a form which indicates local 
brain disease, i.e., local in distributinn or in commeii cement. 

In all obscure oases, search must bo made for any other 
cause of optic nouritis, especially lead j>oisoning. In cases of 
lead poisoning, renal disease is very frequent, and that cause 
for neuritis must be excluded before the affection can he 
referred to plumbism. In these cases also doubt may be felt 
as to whether the mischief is not due to cerebral disease, 
because lead poisoning is sometimes accompanied with two 
forms of cerebi-al disturbance — delirium and crtuvukion. In 
the cjise presenting the neuritis sho\^^l in PI. Vii. 6 (Case iiW) 
there was extreme cerebral disturbance, apparentiy the con- 
8e([uence of the lead poisoning ; and, on the other band, I 
liave lately had under my care several eases in which recurring 
con\Tilfiions, precisely like those of idiopathic epilepsy, wei-o 
due to the same cause. 

One other fact must be mentioned in connection with the 
diagnosis of the cause of optio neuritis. In many cases iu 
which alight neuritis of ciironio course is associated with 
sjTni>tflms which would scarcely suggest the existence of 
disease such as would cause neuritis, hypermetropia exists. 
This combination may be noted, for instance, in clilorosis 
(as in Case 44, PI. VTI. 5) in epiloptsy, apparently idiopathic," 
(Case 24), and other slight symptoms of cereljral disturbance 
(Case 26). It is doubtfid, in the present state of oiu- know- 
ledge, what share is to be attributed to the hypermetropia 
in the production of the neuritis, but the fact may be home 
in mind. 

pRooNosiB. — The prognosis iu optic neuritis is necessarily 
a source of considerable anxiety. In few cases can it be said 
tliat vision is not in danger of impairment and e\-Gn of loss. 
An exception, jicrhaps, is presented by the sUght neuritis 
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asscKuated with h^'permetropiii, and no evidence of grave dis- 
easo elsewhere. The prognosis must be formed in other eases 
hy a eaivfid study of the condition on which impairment of 
sight depends in these cases, as stated on p. 57. It is better 
in the sligliter degrees of papillitis, and better in proportion 
to clironicity of course, and dependence on causes which can 
be treated. It is worse when there is reason to believe tliat 
there is much retro-ocular mischief ; worse in proportion to the 
e\'idence the ophthalmoscope affords of a process of com- 
pression going on in the disc; worse in proportion to the 
intensity of the changes; and worse in the loss of sight 
which comes on during the recession of the inflammation than 
in that which comes on during its height. 

The cause of the optic neuritis must influence our prognosis 
more than any other condition. It is better in syphilitic than 
in scrofulous causes, and better in these than in cases of dis- 
ease of other forms. Even in s\'philitic mischief, however, 
the x>rognosis must be guarded if the intra-ocular changes 
are considerable. It is not probable that the optic neuritis 
is, itself, syphilitic in nature. Its subsidence depends rather 
on the subsidence of the sy]:)hilitic intra-cranial disease, than 
on the influence of the remedy on the intra-ocidar process, 
and it is not imcommon to have considei^able failure of sight 
during the subsidence of the neuritis in such cases. 

Treatment. — Very little can be done for the direct 
treatment of optic neuritis. The treatment is that of the 
intra-cranial mischief, or general disease, which is its 
cxiuse. Beyond this, local measures, leeches and the like, are 
little likely to influence the progress of the disease. The 
pimcture of the distended nerve-sheath has been advocated by 
Do "Wecker, and performed by him and by Mr. Power. It is 
based on the theory that the distension of the slieath is the 
cause of tlie intm-ocidar neuritis, a theory which, it has been 
seen, cannot yet be considered as proved. Improvement has 
been said to follow the operatic^n, but the benefit was not very 
clear, and it must bo tried in a larger number of cases before 
an opinion can be fonnod. 
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During neiuitia the eyes should be used as little as may be, 
nnd such, conditions as intensify iutra-ouvdar congestion sliould 
be avoided, e.g., exposure to cold, and all t^anses of mechanical 
congestion, straiuing, cough, itc. ' 

Optic neuritis is so freijuontly a«Booiatcd with syphilitic 
disease of the hmin and its membranes, and the evidence 
whieh may seem to exclude the suspicion of syphilis is so 
often misleading, that the adminiBti-atioii of iodide of potassium 
sliould be a rule in almost all cases in which the age of the 
patient is such that aoquireil syphiliB is possible. Iodide, in 
large doses, secures a more prompt improvement tlian mercury, 
and does no hann if the disease is not syphilitic in nature. 
Additional benefit may, however, result from the subsequent 
use of mercury. The completeness of recovery depends on the 
promptness with which the progress of the disease can he 
checked. Even in sj'philitic cases it must bo remembered 
that, the intra-ocular neuritis being probably not syphilitic in 
nature, although the oonsequence of syphiUtic brain disease, 
the remedy employed does not influence the inflammatory 
products ill the papilla, as it does the disease in the brain. 
As it has just been stated, in many cases of sj-phihtic disease 
of the brain with optic neuritis, in which the cerebral symp- 
toms have cleared, and the neuritis has subsided under 
appropriate treatment, sight has become damaged during the 
subsidence of the neuritis, api>arently very much as it would 
have been, had tlie cerebral disease not been sjTihiHtic in 
nature. It is the recession of the cerebral trouble which 
permits the recession of the neuritis, and the ocular damage 
bears, in most cases, a direct proportion to its duration. 

"Where the disease is not sj-philitic it is often scrofulous, 
and here abo great good can be done by approi)riate — 
especially t^nic — treatment. Commencing neuritis may sub- 
side entirely and leave no trace upon such treatment (as in 
Case 11). But unfortunately we are able to influence such 
disease much more slowly than we eau iufluen<?e sj-philitio 
disease, and if neiuitia be already well developed, it is rarely 
that loss of sight can be prevented. 
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B.—^MOHBID STATES OF THE OPTIC DISC CHARACTERIZED 
USUALLY BY LESSENED VASCULARITY AND SIGNS OF 
WASTING. ATROPHY OF THE OPTIC NERVE. 

Under many circumstances the fibres of the optic nerves 
undergo wasting or degeneration.. This occurs when the eye 
lias been greatly damaged by any cause, and when complete 
opacity has rendered the cornea or lens, for a long time, 
impermeable to rays of light. It has been seen to occur as a 
consequence of the inflammation of the intra-ocular end of 
the nerve, or of its whole trunk ; the wasting thus produced 
is termed "consecutive atrophy." In many cases the wasting 
is preceded by no visible inflammatory disturbance, and such 
cases are termed " simple atrophy." Nevertheless, in rai*e 
cases, an atrophy is preceded by the signs of simple congestion 
of the disc, and such cases may be termed "congestive 
atrophy." It is convenient to commence a description of these 
forms with that of simple atrophy of the nerve, including the 
"congestive" variety, which does not diiler from simple 
atrophy by such sharp lines as to necessitate its separate 
description. 

Atrophy, not consequent on any ob\^ous ocular change, 
was found by Vulpian in about four per cent. (19 out 
of 500) autopsies on old persons at the Salpdtriere. In an 
equal nimiber (21) there was atrophy consequent on an 
ocular disease.* 

Simple Atrophy. 

The nutrition of the nerve fibres, and that of the capillaiy 
vessels which confer on the disc its normal rosy tint, are so 
associated that atrophy of the fibres is accompanied in nearly 
all cases by an atrophy of the capillaries, and the pallor thus 
produced constitutes the most salient sign of the atrophy of 
the nerve. The atrophied nen-e commonly shrinks, and oc- 
cupies less bulk than the normal nerve. This is not attended 

♦ Table given by Galezowski, ** Sur les Atrophies do la Papillo du Nerf 
Optique.'* *' Journal d'Ophthalmologrie,*' Jan., Fob., and March, 1872. 
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by any diminution in the size of the optic disc, since the latter 
ia deterraiaed by the size of the aclerotio opening. The 
shriDking is indicated by a alight recession or " excavation " 
of the disc. In some cases there is a diminution in size of 
the retinal vessels, but this is an inconstant character. These 
signs will be considered in detail. 

Pallor. — The vasculiirity of the optio nerve, as has been 
before pointed out, is estimated by the tint of its intra-oculor 
termination, the " optio disc." In judging of the colour of 
the disc it is important to examine it with a weak illmnina- 
tion, and with the direct method, in onler tu let as little 
hght as possible be refleeted. In a strong light a faintly- 
tinted object will appeiff white." Hence the importance, to 
recognize a ehght coloration, of employing a weak illumina- 
tion. The ophthalmoscope of Helmliolta, consisting of thin 
plates of tinted glass, is especially useful for this purpose. A 
plane mirror may be employed instead. If this is not avail- 
able, the hght of the illuminating lamp sliould bo turned low, 
80 as to have a feeble illumination of a small area of the fundus. 

For the estimation of a. pathological pallor of the optio 
disc, it is as essential to be aware of the normal variations in 
colour which it preseuts, as for the recognition of congestion. 
The variations on the negative side are not, perhaps, so con- 
siderable as are those on the positive side, but they are siifficient 
to render famiharify with the appearance of the normal disc 
essential to prevent mistakes in estimating the slighter degrees 
of atrophy. As a rule, the disc becomes paler as life advances, 
and a sKght grey tint becomes mingled with the red, but t!ie 
latter is still perceptible. The physiological cup, if shght, is 
often indistinct late in life. Thus, a tint which is normal in 
the old, would be suggestive of atrophy in the young. In 
aniemia, also, the disc may become paler, but the change of 

* With TGcy intciuie illumiualioii, even a Btroii((1y-tint«d object nill 
appear whitv. This ia heciLUBO nil objoota reflect some of all rajn, and 
abBorb mioH eutirel;. If the wavoB impinging' bo Buffioietitly iiumeroUH, 
{.«., the li^pht verf inteoso, ho many waves of all leogtba are TcSecUrd that 
the ohjeot appcara white, the waves of the length net ubsutbed beiiifj' do 
lonfiOT lirepomlcrniit, nlthoujjh tiii'y become preiwudetuut ou weokeuluj; llii' 
liBbt. 
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tint from this cause is not considerable, and is insignificant in 
comparison with the normal variations in colour of the disc. 
It never constitutes an element of difficulty in the recognition 
of atrophy. 

Wlien a pathological pallor of the disc is pronounced it 
extends over the whole area of the disc, but commencing pallor 
may be most marked in that part of the disc which is nor- 
mally palest, t.^., the temporal side, where the nerve fibres 
are least numerous. The change in this part, however, is only 
of significance in individuals in whom the "physiological 
cup " is small, and the temporal half of the disc normally 
possesses a distinctly vascular tint. In a large mmiber of 
cases, in which the physiological excavation is large, and 
slopes gradually to the sclerotic ring on the temporal side, 
this portion of the disc may be normally as pale as in advanced 
atrophy. The part on which attention should be chiefly fixed 
is, therefore, that which normally possesses considerable vas- 
cularity, the nasal portion. The tint may be obse^^'ed to 
become gradually paler, the red sometimes simply fading, 
and leaving a white colour in its place ; in other cases a grey 
becomes mingled with the red, and gradually preponderates 
as the red tint fades, and ultimately a pure bluish or greenish- 
grey is left. These two varieties constitute in their extreme 
forms the white and grey forms of atrophy respectively. 
Intermediate forms are often seen, and to the direct method 
of examination some grey tint may always be distinguished, 
even in the discs which appear of tendinous and even 
chalky whiteness to the indirect method of examination. 
This grey mottling tends to increase as time goes on. The 
slight grey tint in "wliite atrophy," is similar to that 
normally seen at the bottom of the physiological cup. This 
tint is, however, scattered over the disc, and the central cup 
is often distinguishably whiter or greyer than the rest. 

The atrophy leaves the edge of the disc very distinct and 
sharji. Tlie sclerotic ring is much more clear than it is nor- 
mally, but it may not at first be recognized by the indirect 
method as it is not differentiated from the wliite surface of 
the disc, as it is from the rosy tint of the noimal disc. The 
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sliarjraesa of the edge is due, not ouly to its clearness, but 
also to the fact that the choroid jireBenta its normal ehnracters 
to the mai^TU, and givos to tho clear outline a peculiar ishiiq)- 
rut aspect, which is the characterislio of "simple atnjphy." 
Pigiwntary deposits on the edge of the disc are, liie the edge 
itsflf, ahnomially diatinet, 

E.reavati'm.— In siinjjle atrophy of the nerse, the surface 
of the disc is depressed in proportion to the wasting of the 
nerve tnint." This varies, however, in the different forms of 
atrophy, lieeause the wasting of the nerve fibres is, in some 
forms, combined with wasting of tho ooiineetive elementa, and 
a great shrinking of the nerve in size, while in other oases the 
wasting of the nerve is accompanied with an overgrowth of 
conneetive tissue, wliich may to some extent compensate for 
the shriidiing due to the atrophy of the nerve fibres, and even 
prevent any diminution in bulk of tho ner\'e. Thus, in some 
cases, the depression of the disc is considerable, and in others 
it is sHght or absent. Its special character is that it affects 
the whole disc, and commences at the sclerotic ring, and may 
often be recognized by the change of level of the retinal 
vessels at the spot, most distinct on lateral movement lif 
the obsei-ver's head. Normally, it will be remembered, the 
depression of the centre of the disc never begins at the scle- 
rotic ring, except that in some cases of large normal cups it 
may oommeuco at the ring on the temporal side. Above, 
below, and at the nasal side, t.T., in the position of the large 
vessels, the normal excavation never commences at the ring, 
within which there is always a zone of nerve tissue, commonly 
the most prominent portion of tlie disc. Hence the change 
of level of the large vessels at the ring becomes an important 
sign of the atrophic excavation. The size and form of the 
resulting excavation depend on two things, the araomit of 
slmnking of the nerve, and the size and form of the normal 
eup. The wasting of the edge of tlie cup tends to render the 
steep side or sides, sloping, and to render its form a fimnel- 
shape. 

The mottling of the lamina cribrosa may become very 
distinct at the bottom of the excavation, and this in some 
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eases, it is said, iii whicJi before the atrophy no physiological 
depression existed. "Where the normal cup was large, the 
excavation may reveal tlie lamina cribi'osa in almost the whole 
extent of the disc, the gre^' mottling wrresijonding to the 
biuidles of degenerated nen'e fibres, the wliite intervals to 
the meshes of the lamina. 

It is belieyed that some share in the excavation is due to 
the atrophy of the small vessels, wliich conferred on the 
normal disc a certain amount of turgescence. De Wocker 
suggests that as the ner\'e has its consistence lessoned, the 
normal intra-ocular pressure may assist in producing the 
excavation. 

It has been said that the more connective tissue there is 
developed in the atroj)hied nene, the slighter is the slirinking 
of the tiiiiik. This is especially the case in the grey atrophy, 
in which tlie nerve may retain its noimal size. The de- 
pression in the disc may be less in these cases than in the 
whiter fonii of simple atropliy, but it is not, as lias been said, 
absent, and it is often considerable. Among the remains of 
the diverging nerve fibres, there is little connective tissue 
developed, and the wasting of the fibres here is compensated 
for to a much less extent than in the trunk of the nerve. 

The Retinal Vessels. — In some cases of simple atrophy of 
the optic nerve the retinal vessels become reduced in size, in 
others they do not. In the gi*ey atrophy, as a nile, these 
vessels undergo little or no change. In simple white atrophy 
they may present in some cases no alteration ; in othei's, the 
arteries gradually become smaller, the veins imdorgoing 
little diminution. After a time the vei^s also may shrink. 
They are reduced in size in cases in which there is a retro- 
0(ndar nemitic process, but this, ^\'ithout evidence of nomitis 
in the disc, cannot be reganled as the cause of their shrinking 
in all cases. Tlieir atrophy seems sometimes to be part of 
the atropliy of the nerve-fibre and ganglion-cell layei-s of the 
retina, which is usually associated with atrophy of the neno. 
Why they should slirink in some cases and not in others is at 
present unexplained. 

Initial Sijns of Con/jcstion. — In des^iribiiig sinii»le conges- 
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tion of the diKO, it was pointod out that it may terminate in 
atrophy. The diso has, at first, a dull-red tint, with a soft- 
looking stirfutie, the redness hehig miiformly dintrihuted over 
the disc. The eilgea of the disc are less sharply defined than 
in health ; they are risible, hut are softeued. It is this 
uniform distrihuiion of the tiut, and softness of the edge. 
which give to the disc its special character. The congestiuu 
may persist for a long time, but, commonly, ae time goes on, 
the disc filowly becomes paler, and ultimately a condition of 
greyish-white atrophy is reached. 

Occasionally the diso presents at first, for a short time, a 
slight degree of ccdenia as well us congestion, shown by slight 
swelling. This is especially the ease when there is reason to 
believe that behind the eye there ia a more intense degree of 
inflammation — retro-ocular neuritis. The Teeaela then present 
much earlier and more considerable narrowing than in simple 
atrophy, and in the disc around them much white tissue 
becomes developed. It is to be noted, however, that in some 
conditions of undoubted retro-ooular neiuitis, there may bo 
no signs of inflammation or congestion of the disc, but only 
that of simple atrfjphy. In these cases the mischief is eom- 
monly at some distance behind the eye. 

Causes. — Simple atrophy of the optio nerve may bo a 
primaiy change, or may he secondary to some lesion, trau- 
matic or-other, which interferes with the struettiral integrity 
of the nerve. These two varieties may bo distinguished as 
"primary" and "secondoiy" atrophy, and ore especially cha- 
racterized by the circumstance that in primary atrophy the 
loss of sight coincides in oiigin and progress with the visible 
atrophy, but in secondary atrophy the loss of sight occurs 
first, and the signs of nerve degeneration are not observed 
until a subsequent period. It is doubtful whether the two 
forma can he distinguished by the ultimate aspect of the disc. 

It has been proposed to divide the primary atro]>hies into two 
ohiBses, according as tlie j^ocesa commences by degeneration 
of the nerve elements, or by growth of the interstitial tissue, 
with secondary damage to the nerve fihros. The distinction 
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has been especially insisted on by Charcot, and by Abadie, on 
grounds of etiology, pathology, and 8;^Tnptoms. These dis- 
tinctions will be more fully considered further on, but our 
knowledge of them is scarcely at present sufficiently definite 
to make a sharp distinction generally useful. 

Primary Atrophy often comes on mthout kno\\Ti causes. 
It is sometimes, however, distinctly hereditary', and one very 
remarkable form (carefully studied by Leber) affects all the 
males of a family soon after puberty. The male sex is, apart 
from this variety, more prone to optic nerve atroi)hy than the 
female. Seventy-five per cent, of all cases occur in men, and 
of primary atrophies the proportion is probably still greater. 
The neuropathic dyscrasia is often well marked, and this is 
sometimes the form in which heredity acts. Most cases occur 
in adults. Cold is apparently an occasional cause, and so is 
sexual excess. Toxaomia sometimes produces it, especially 
from alcohol, tobacco, and lead. Tobacco may also cause tlio 
congestive variety of atrophy; lead that which is consecutive 
to neuritis. Blows in the neighbourhood of the orbit, or oii 
the. eye, frequently cause atrophy of the optic nerve, which is 
not unfrequently preceded by signs of congestion. The 
ultimate state of the disc may be one of white or of gro}^ 
atrophy. Over use of the eyes is an occasional cause. Atro- 
phies from these causes are rather of ophthalmic than of 
medical importance. 

Another group of primary atroj)hies of the optic nerve, 
and one of great medical int-erest and practical importance, 
is constituted by those which are due to an isolated degeneni- 
tion, associated \\\\h. a similar degeneration somewhere else in 
the nen'ous systQm. The most important of these is that which 
so often accompanies locomotor ataxy. It is usually a grey 
atrophy in ophthalmoscopic aspect, witliout diminution in the 
size of the vessels. This form is regarded as the most typical 
example of tlie " parench^-matous," /.r., primarily neural foiTU. 
A large num})er of primary atrophies are of this variety. 
The tabetic symptoms may be long delayed, and many such 
cases have Ix^cn regarded ns independent atrophy (see Piui 
II., Diseasi^s of the Spinal Cord.) 



TIC NERVE — A- 



ill 



A similar atropliy may be observed occasionally in general 
pamlvsia of the insane, and also, although rarely, in diasemi- 
nafed (infiular) sclerosis, aud in lateral scJerosifi of the cord. 
The form which oecurs in general paralysis is described by 
Dr. Clifford AUbutt as often precefled by dietinct signs of con- 
gestion of tlie disc. This ia doubted by many, and is certainly 
very often not to be observed, but in one or two cases I bft\-e 
seen marked congestion of the discs in general paralysis, 
although unable to follow them to the atrophic stage. Other 
causes to which atraphy has been attributed are gastro-intes- 
tiual affections, syiibilis, diabetes, menstrual disturbances, 
sexual excess, migraine, intermittent, t^^-phnid, and other 
fevers. The special characters of the atrophy in these various 
states will be described in Part II. under tlie special diseases. 
Primary atrophy usually atfoets both eyes, commonly one 
much more, and earlier than, the other, aud in rare cases one 
only. 

Secontlary Atrophy results from lesion of the optic centres 
or fibres. A cortical lesion in the brain about the suprsr 
margiual gyrus {Ferrier) may, there is reason to bebeve, 
entail loss of sight of the opposite eye. This, altliough the 
decussation at the chiasma is certainly in man incomplete, is 
explicable by Charcot's at ]>resent unpi-oved theory of a coni- 
plemental decussation at the corpora quadrigemina. A lesion 
outside the hinder part of the optic thalamus causes, according 
to the theory, loss of sight of the opposite eye and of the 
opjHJsite half of the field of vision of the same side. It is 
probable that such damage does not for a long time cause 
atrophy of the disc, but Case 30 (PI. II. 5) makes it probable 
that such atrophy after a time does ensue ; ojid the same 
conclusion is suggested by a cose recorded by Bemliardt.* 
Lesions of one optic tract cause bi-lateral sjTnmetrical 
hemiopia, unaccompanied by ophthalmoscopic changes imtil 

r some years. Some observers have described an idtimate 
t pallor of tlie corresponding halves of the discs, but I 

e never been able to detect this in any of tlie cases of 
temiopia (about thirty) in which I have carefully looked for 

• "Berl/KI. Woselienwlirift," IST'i, No. 30. 
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it. In the case of longest duration, in which the hemiopia was 
persistently complete, in the course of years the whole of the 
disc of the eye in which the area lost was on the temporal 
side (and therefore greatest), became perceptibly paler than 
the other, the tint of the two being at first equal. A similar 
shght pallor of the disc opposite to the cerebral lesion has 
been noted by others in cases of hemiopia of long duration. 

Pressure on the chiasma or nerves at the base of the brain 
is a common cause of optic nerve atrophy without neuritis. 
In Case 6 (PI. II. 4), although there had been shght neuritis, 
the atrophy was probably due to this cause. The pressure 
may be that of tumours growdng from any of the adjacent 
structures, exostoses from the bone, or aneurisms from the 
adjacent arteries. It not unconmionly results from internal 
hydrocephalus — the distended third ventricle compresses the 
chiasma directly, pressing first on the upper and posterior 
aspect, as Tiirck showed. Meningitis is another cause wliich, 
while commonly producing (if extending to the nerve) optic 
papillitis, may, in rare cases, cause blindness and atrophy with- 
out intra-ocular inflammation, by external pressure -without 
inflammatory invasion, or it may cause blindness and atrophy 
out of proportion to neuritic mischief, and often after the 
inflammation of the papilla has subsided. It is probable 
that the local neuritis in these cases is often much more 
intense than is suggested by the degree of intra-ocular 
inflammation. It is said that obstruction, by embolism or 
thrombosis, of one middle meningeal artery, which suppUes 
the dura mater around the optic foramen, may be followed 
by atrophy of that optic nerve. Tumours, exostoses, and 
meningitis may damage the nerves in front of the chiasma, 
and so affect the two eyes equally, or one to a much greater 
extent than the other, or one exclusively. The atrophy from 
these causes is white or grey. 

Damage to the optic nerves causing atrophy may also occur 
in the optic foramen or in the course of the nerve tlirough the 
orbit. Xarromng of the foramen by bony thickening, and 
rheumatic or syphiHtic or traumatic mischief, causing pressure 
at the back of the orbit, dose to tlie foramen, are not rare 
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causes of atrophy. Blows on tlie liead, appareutly, sometimoa 
produce atrophy by direct injury to the nerve, sometimea by 
causing secondary compression, and sometimps by setting up 
(in oonaequencG of the couuusaiou, and especially in neuro- 
pathic individuals) a slow wasting, simple, or accompanied 
with congestion. The ultimate atrophy which results from 
these causes is usually more or less distinctly grey in aspect, 
and the grey tint may be as marked as in the form " supposed 
to be characteristic of spinal disease (see PI. H. Fig. '6 and 
Cases 31 and 32). 

Miscliiof in the orbit may cause a process of " retro-ocular 
neuritis." This is assumed when transient signsof congestion 
are present in the disc, accompanied by constriction of vessels 
and tho development of tissue adjacent to them ; so that 
ultimately there is considerable narrowing of the retinal vessels, 
as in the atrophy which is consecutive to intra-ocular neuritis, 

Lostlj', damage to the retina entails an atrophy of the 
optic nerve, which progresses, sometimes slowly, sometimes 
quickly, and is usually white. Now and then atrophy of the 
optic nerve follows a cause which seems to act by giving a shock 
to the retina, that leaves no trace behind— e.p., the oomjilete 
amaurosis, which may accompany the onset of embolism of one 
branch of the retinal arterj-, and is usually t-emporary, may 
sometimes be permanent, even though all the other branches 
of the retinal artery are pervious. Atrophy sometiraes 
foUows a blow on the eye, as in a case related by Laquenr, 
in which a blow caused complete amaurosis without visible 
changes in the fundus, and simple atrophy followed. Such 
cjises are of medical interest on account of the light they 
throw on the action of some general oauses. Commonly, the 
cause of retinal atrophy is obvious on ophthalmoscopic 
examination, and the medical interest of this form is sub- 
ordinate to that of the retinal change. When there is simul- 
taneous choroiditis the disc has often a yellowish-red tint, which 
will he described farther on. Secondary atrophy affects one 
eye alone when the mischief is far in front of the commissure. 

The relative frequency of the several causes of atrophy 
may be estimated from the accompanying table given by 
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Qulezowski* of the traceable causes in 166 cases. Instances of 
atrophy consecutive to neuritis are, however, included. The 
causes are arranged in the order of frequency : — 

Cerebral '.. 40 

Locomotor Ataxy . . . . • • • . . . 33 

Traumatio 22 

Alcoholism.. .. •• •• •• •• ..13 

Syphilis . . . . . . . . . • • . . . 12 

Gkistro-iiitestixial Affections . • . . . . 7 

ErysipelaB . . . . . . • • . . . . . . 6 

Congenital and Dentition Troubles . . . • . . 6 

Hereditary . . . . . . . . . . . . 4 

Diabetes . • . . . . • . . • . . • • 4 

Menstrual Disturbance . . . . . . . . • . 4 

Sexual Excesses . . . . . . . • • • . . 4 

Exposure to Sun or Bright Lights . . . . . . 3 

Cessation of Migraine * • • . . . . . . . . 2 

Intermittent Fever 2 

Typhoid Fever 2 

Albuminuria , I 

Lead Poisoning 1 

166 

Thus very nearly 50 per cent, of the cases of atrophy are 
associated with disease of the brain and si)inal cord. 

Anatomical Changes. — Atrophy of the optic ner\^e is 
never confined to the papilla: the changes are marked 
throughout the whole length of the nerve, and in primary 
atrophy are usually equally distributed. The size of the 
nerve varies very much ; in some forms of primary atrophy it 
is markedly smaller than normal, somewhat translucent but 
scarcely grey, and under the microscope may present merely 
a wasting of all the structures of the nerve, fibres and con- 
nective elements, with, especially in recent cases, products of 
the degeneration of the neiTe-fibres, granules and globules 
of fat, compound granule cells, " corpora amylacea," and 
other products of degeneration of the ner\'e-fibres. The 
position of the latter may at first be marked by rows of fatty 
particles. In other cases the nerve may be little diminished 
in size, but may present under the microscope a great 

• *' Jcmni. d'Ophth.** Nt). 2,. 1S72. 
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increase in the interstitial connectiye tissue, fibres, and cells, 
with diBappearanco of the nerve tubuleB. Commonly the 
change is greater in the eirouraferential portions of the 
nerve than in tho central* Occasionally the reverse is 
the cose. In atrophy from presaure on the ner\'e, its size 
is usually greatly reduced, and the increase of connective 
tissue is very considerable. 

lu primary grey atrophy the nerve trunk is usually little 
reduced in size, and is grey and gelatinous in appearance. 
Microscopically, it presents an increase in tlie connective 
tissue trabeculiB, and an atrophy of the nerve fibres. Their 
medullary sheath first disappears, and afterwards the axis 
cylinder. It is said that tlie ner\'e fibres may be reduced to 
fine fibrous threads. Products of myelin degeneration may 
be found in the earlier stages. Sometimes the change is 
poetiliar ; there developes round the vessels a peculiar 
gelatinous-looking tissue containing a few nuclei and indis- 
tinct concentric fibrillation. The uonunl arrangement of the 
trabecnlte disappears, and a section of the nerve (P). XVI. 3) 
shows islets and tract* of this tissue, in the eeutre of each 
of which a vessel can be traced. They may occupy at 
least half the area of the section. Between them lie the 
fasoicuU of degenerated nen'e fibres with Httle iucrease 
in their interstitial tissue. In the cose figured, the atrophy 
was oonfijied to one optic nerve, and it« cause was obscure. 
The same histological condition may be present in the 
grey atrophy of locomotor ataxy. t In other cases of 
grey degeneration (according to Leber's observations) the 
change may he more uniformly distributed through the 
foscicidi. The degeneration is sometimes found in certain 
areas much more intensely than elsewhere. In a case of 
locomotor ataxy in which sight was not known to be 
impaired, I found only a great increase of tissue, consisting 
of nuclei and fibres, at the nodal points of the trabecular, and 
a little gelatinous-looking tissue immediately adjacent to 
the wall of the vessel. It would probably be unjustifiable to 

• Leber, " Arch. f. Opkth." XIT. p. 182. 

E<1 p.iniief g " AUm"— Atrophy of tlip Optir Nt 




d 



96 MEDICAL OPHTHALMOSCOPY. 

assume that tliis represents the commencement of the process 
of change. Histology has not hitherto afforded mucli infor- 
mation as to the initial lesion in these cases. It is on the sjTiip- 
toms that the theory of a primary nerve degenerjition is based. 

In cases of primary degeneration of the nerve the retina 
is degenerated only in its inner layers — ner\'e-fibre and 
ganglion-cell layer, as Virchow first showed.* The other 
retinal elements may persist in a perfectly normal condition 
even for many years. Perrin and I^oncet could find no 
change, except in the two inner layers, in a case of ataxy in 
which sight had been lost for tliirty years. 

The degeneration from damage to the trunk of the ner\'e 
ascends to the chiasma, and descends to the eye. It is long 
in passing the chiasma, and, even with complete atrophy of 
one optic nerve, the optic tracts are only slightly reduced in 
size, tliat on the side opposite the affected nerve being 
rather smaller than the other, Tvdthout naked eye evidence of 
degeneration ; and I have found that the microscopic changes 
are nearly equally distributed through the two.t When 
both optic nerves are degenerated the optic tracts may i)re- 
sent the same condition, traceable (as Tiirck pointed out) as 
far as, and invohing, the external corpora geniculata. 

Sy^iptoms. — The symptom of atrophy is affection of sight 
proportioned to the damage to the nerve fibres. Tlie patient 
becomes conscious of a cloud over objects, which increases ; of 
difficidty in seeing certain minute objects, such as small print ; 
and sometimes of a dark spot in the centre of the field of 
vision. Examination shows a change in siglit in three direc- 
tions — (1) diminished acuity of \dsion ; (2) alterations in the 
fi(5ld of vision ; (3) altered perception of colours. 

1. Diminution in the acuity of vision is invariable when 
the atrophy is pronoiuiced; it is almost always more 
considerable in one eye than in the other. In estimating it 
care must be taken to ascei'tain and correct any errors of 
rofrac^ti(m and defects of accommodation. It may vary from 

* Virrhow's *' Archiv.'' voL x. ISoG. 

f *' Contralblatt f. dio Mttl. Wins." 1S78, No. :}1. 
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ft Blight degree to complete loss. It is oommoiilj, but iiot 
always, proportioned to the degree of change in the optic 
ner\'e visible with the ophthalmoBcope. 

2. Alteration of the field of vision may be of several idnda. 
It is ahnoat aa constant as the diminution in the acuity oi" 
vision. The form is commonly a limitation iit the margin of 
the field, progressing coucentrieally until only a small central 
area is left, such as is shown in Fig. 14. Such a concentrio 
limitation may progress much more on one aide of the field 
than on the other, or it may progress much more in one part 
of the field than in another, s^i ns to cause a sector-like defect. 




Fig. 14.— Conoentrio Limitation of Loft Fiold of Viaioi. in n case of 
atrophy of the optic nerve. — The oator boimdnry of tho figure is the 
limit of the normal field. The inner white iLTea is the Urea of the 
rcBtricted field. 

This is probably occasioned by a segmental degeneration of 
the nerve trunk. Occasionally the diminution is limited to 
one half of the field, vertical or lateral. This is especially the 
fase in secondary atrophies. In pressure on the chiasraa, for 
instance, if the pressure he on the posterior part of the 
chiasraa, the inner halves of the fields are lost, and if upon 
the anterior portion of the chiasma the two outer halves of 
tho fields (see antea, p. 58). A lateral loss may, however, 
result from a change in the nen'e trunk, but probably never 
without considerable concpntric limitation of tho rest of the 
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field. Lastly, in some cctses, the first loss is a central one, in 
the middle of the field, a " central scotoma," as it has been 
termed. There is often in these cases dimness of the 
peripheral vision, and often also concentric narrowing of the 
field. This form is seen in the atrophy from toxic causes — 
tobacco, alcohol — and is especially marked for colour vision.* 

Colour Blindness. — In many cases the perception of colours 
is perverted, as Galezowski and others have shown. The 
methods of testing colour vision are described in the appendix. 
If the patient possesses sufficient intelligence, he may be 
asked to identify certain colours. If the patient is iminteUi- 
gent, the " confusion method " must be adopted, by which 
the colours which are seen alike are ascertained. The former 
method, however, sometimes gives the more valuable in- 
formation. 

Modem physiological speculation suggests that there are 
four fundamental colours, related in complementary pairs, red 
and green, yellow and blue. The area of the field of vision 
in wliich these colours are seen varies for each. If coloiu'ed 
objects are moved from the centre of the field to the periphery, 
the first simple colour to be imperceived is green, the next red, 
and yellow and blue are lost near the edge of the field for 
white. Commonly yellow is lost before blue, but sometimes 
the latter is lost first. If the distance at which each colour 
ceases to be distinguished in various parts of the field is 
marked upon a chart, we have a series of concentric lines 
such as shown in Fig. 15, in which the most internal is the 
field for green, and the most external the field for yellow, 

* Leber has saggosted that the affection of the periphery or centre 
of the field is due to the position of the lesion in the optic nerve, 
on the theory that peripheral fibres of the nerve end soonest on the 
retina, and the central fibres of the nerve, which are most superficial 
in the papilla, go to the peripheral parts of the retina. Hence he 
assumes that an affection of the circumference of the nerve causes a central 
loss in the field of vision and an affection of the centre of the nerve a peri- 
pheral affection of the field. At present this is little more than a theory. 
We cannot rely on the regidarity of the arrangement of the fibres in the 
papilla ; and although Leber has adduced some pathological facts in support 
of the theory, they are too imperfect to be conclusive. Forster ("Hand- 
buch of Graefe and Saemisch," Bd. vii. p. 132) has, apparently by a miscon- 
ception, reversed Leber's theory, and finds it tiius eqtudly satisfactory. 
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the outer circle being that for white. The amount of light 
influenoes verj much the area, of the fields, and thoee shown 
in Fig, 15 were taken upon a dull day, and present the 
minimum normal fields. Fig. 16 shows the respective fields of 
larger size, and the blue field the most extensive. Compound 
colours are lo^ sooner than their constituents, and the innei' 
circle in Fig. 16 represents the field for violet, which is 
even smaller than that for green. 



Fi|r. 15. — A repetition of Fig. 11. Diagram showing the Fields of Colour 

Vision in a normal emmetropic eye on a. dull da;.< The fields are oach 

rather amaller than on a bright day. The aeteriBk indicatsa the fixing 

point, the black dot the position of the blind spot. (Usually the blue 

field is larger than the yellow.) 

Commonly, in atrophy of the ner^'e, the first defect is for 

green and red, and blue and yellow are lost subsequently. 

The order of aifection is commonly that in which the fields 

are arranged on the retina. The simple colour first lost in 

passing from the centre to the periphery of the retina is that 

first lost in atrophy, green ; and the last to be lost is blue or 

yellow.t Thus a girl, lately under observation {Case 34a), 

suffering from disseminated sclerosis and mmmencing grey 

atrophy, recognized, with the affected eye, every colour 

' I am indebted to Mr. Nettieahip for the oharte from Whioh this diagram 

irasmade. 

t It ia doubtful whether this Is true of violet, which ia a compound 
colour. In K>mo cases (it ia said in hysterical Hmblyopin— Charcot) riolet 
i« flnt loot, Sometinus, however, it peraista to the laxt. 

H 2 
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except green, wUcli she called red or browB. Occasionally 
red appears to be lost ftret. A patient with ataxy and 
advanced atrophy (under the care of Dr. Buzzard) stated that 
the first loss of the sense of colour of which he was oonecious, 
was that he could see no colour in a scarlet geranium. Ited 
gravel looked grey to him. Soon afterwards the grass also 
looked grey, and he could not, at a little distance, distinguish 
it from the gravel. When examined the only colour to bo 
recognized was violet, which he said looked blue. A medium 
blue was seen as white. 




Fig. 16. — Fifclds of Vision for Ditferent Colouni (niter Snellon and Landolt) 

T, white ; B, blue ; t, feUow ; a, red ; o, green ; v, violet. Theiio utv 

probabi J the maximum nonnal fields for each colaw. 

The loss of colour vision is especially marked in the atrophy 

which occtu^ in spinal diseases (the " parenchjTnatous " 

atrophy of Charcot), as Chilezowski, Benedikt, and others have 

pointed out. Abadie* has lately attributed especial import- 

auoe to this sign as distinguishing the parenchj-matous from 

the interstitial forms. He has even formulated the rule that 

• "Ann. d'Oouliatique," 1878, and Lebris, "Thfrae but 1m Diffe»nte» 
Fonnes do I'Atruphia de la Nerf Optique." Paris, 1878. 
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if colour risioii ie affected when the acuity of vision is more 
than tme-fiftii, the atrophy is " pareiichymatouB," i.r., primarily 
neural, whereas if, with a vision of one-tenth, colour vision is 
unaffected, the atrophy is " interstitial.'"* 

Congestive Fi»m. — In the congestive form of atrophy, con- 
siderable amblyopia may be present during the hypersemic 
stage, often with great reBtriotion of the field of vision, and 
the anomaly of a fairly well coloured disc, with an affection 
of sight such 5S is met with in advanced atrophy, may be 
puzzling. I have seen, for instance, with congestion of the 
disc^ not to be called neuritifl, the fields gradually lessen until 
only a small areo around the fixing point remained, even 
smaller than that shown in Fig. 14. 

In atrophy from toxic eauBes, as tobacco, alcohol, there is 
usually a central defect, sometimes recognizable by the patient 
as a central cloud, or even a dark sjwt. In such eases there is 
generally a still greater central loss for colour ™ion, especially 
green or red, and this may exist before there is any central 
loss for white. There may be a peripheral limitation of the 
colour-field as well as a central loss. In the accompanying 
figure, for instance (Fig, 17), which represents the field for 
red in a case of tobacco amblyopia, there is a central defect 
and a peripheral limitation of the red field. 

Atrophy after Intra-Ocvlar Nevbitis; " Cossecltive 
Atrophy," ok "Papillitic Atrophy." 

The newly- formed inflammatorj" tissue-elements of papillitis 
ai-e in part removed, and in part transformed into connective 
tissue, which gradually shrinks. The pale swelling left by 
the inflammation (PI. II. 1, IV. 5, VI. 3), large in proportion 
to the intensity of the process, slowly subsides, until it is con- 
fined within the limits of the disc, and slowly reaches the 
level of the retina (PI. XV. 2). The soft edges which at 

• Abodie HUggBHts, on tlie theory that the sama Blireo conduct oil oolonr 
unpreMdomt, that the first degenerative change in the fibre interferea 
with itfl power of ccaiduoting' the special impresnioii excited hy green rays, 
iind the furtber (ihangca abolish ita power of crmductiug Ihu iraprenaitjnH 
xcitcd by other rays, in the order above given. 
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iir»t limit thf i»iil<* swi'lliii«j;", gnuluiiUv Ijecoiiie more fihar|ily 
i)utliii«'(l, but tli«» roff'srioii of the .sw^^Uiiig from the edge of 
tli»? choroid often shows thnt the hitter huK been dftmaged, 
and liJLs uiiderpan' inf^g-ulnr utrojjiy adjmi'iit to the edge of 
thti dis<.* (lU. II. •», IV. 4), whieli thus has a more or less 
iiTeguhir outline. The suhstanee c»f tlio diso has a " filled-in " 
look, from th** new tissue within it I PI. VI. 10, \HI, 2), 
:in<l is eommonlv Avhite, or rarch' greyish in tint (PL II. 2, 
u])]»er half). The vessels, whetluT jufnoui^lv narrowed or 




LEFT 
Ki^. 1 7. -Diiijfriiiii (»f the Ix»ft Field of Vision f(»r Red in a caae of tobaooc* 
niiil)lyopiH.- 'V\w mitrr liuo iH the honiidurv' of the normal field for 
wliit4'. Tlin ])oiind;iry of tlio outer Nluided area Ih the minimum normal 
f'u'ld for n-d. li«d luuild, however, lie WHm only in the inner white 
jin-ii, iiiifl it <!oiild not l>r wH'n in the cM>ntral shaded area around the 
VixiuK |M>iiit (*). llio blu(;k dot indiouteu the position of the blind 
Npot. (For tlie cliiirt from whicli this diagram was prepared I am 
iiiilr})t4'd to Mr. N«'tth'Hliip.) 

not, usually ])eeoiue narrowed by the contraction of this new 
tissue, and may he jiaiily eonc^ealed by it at their origin, or in 
their eoui*se over th(» disc;. Tlie tissue along their walls is 
ol'ten (listinetly whiter than th(» rest of the disc, and when the 
lattnr is ^rey th(^ eontnist between it and the perivascidar 
t issue mny be very nnirk(d (PL II. 2). Often white lines are 
to be tnieiMl along the narrowed vc^ssols for some distance from 
the <lis<' (PL n. I). They are ju'obably due to tliickening of 
tln» outer eoat, ])erha])s originating in the migration of white 
•'orpuseles along the ]»eriva8<nilai* sheaths (PL XIV. 6), and 
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the transformation of these into connective tissue elements. 
Ultimately, the contraction of the tissue may cause an excava- 
tion of the disc, even in the centre (PI. II, 4, IV. 6), and 
there is only the adjacent choroidal diatnrhanoe and the 
narrowing of the vesfleb, to indicate the origin of the atrophy. 
The excavation rarely, however, becomes sufiicient to reveal 
the lamina cribrosa. (Cf. Figa. A and 4, PI, II.) The disc 
usually remains for a long time white to the indirect examina- 
tion ; sonietimea it« tint is slightly rosy. Ultimately, however, 
it becomes distinctly greyisli, especially on direct examination, 
and with feeble illuminatiou. lu some cases the inflammation 
may not have damaged the choroid, although causing destruc- 
lion of the nerve fibres, and in such a ease the edge of the 
disc may be sharply defined, and if, as is the cose sometimes 
when the inflammation is moderate, the narrowing of the 
vessels is slight in degree, the appearance of the diso may 
resemble very closely the disc in simple atrophy, and be quite 
indistingmshable from that left by retro-ocular neuritis. 

The microscope shows the substance of the disc to be 
occupied by nucleated connective tissue fibres, among which, 
commonly, few or no traces of nerve fibres are to be discerned. 
Often, however, the nuclei, by their grouping, indicate the 
position of the intervals between the f aecicuh of former nerve 
fibres. The retinal loyers are displaced outwards (1*1. XV. 5), 
an important sign of the preceding swelling, and both they 
and the commencement of the choroid may present some 
disturbance. The atrophy of the rest of the retina is confined 
to the inner layer, eaijecially affecting the layer of nen-e fibres. 

The progressive damage to \-ision which results from the 
continued contraction of the new tissue in the disc Las been 
described under " Neuritis." It usually goes on until, and 
even after, the normal level is reached, although there may 
be intermissions in the progress consequent on the recovery 
of nerve fibres damaged by inflammation. After the contrac- 
tion has ceafied, a slow improvement of sight often occurs, 
rarely, however, considerable, but which may continue slowly 
for several years, and apparently be furthered by treatment. 

The atrophy which succeeds omboUsm (PI. XII. 2) is 
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seen in any other form of 



distingiUBhed only lay th 
which reaches a degree 
atrophy, even in extreme neuritis. 



Choroiditic Atrophy. — The atrophy of the disc, whioh 
ia often seen after choroido-retinifis, is soraetimea white 
or grey and resemhles primary atrophy, btit often presents 
special characters, being characterized hy a peculiar reddish, 
or yellowish-red tint of disc, uniform in distribution, the 
edges slightly blurred (or appearing so, from the tint of the 
disc), and a marked wasting of the retinal vessels, which may 
be diminished in number as well as in size. 

The recognition of this variety of choroiditic atrophy is of 
considerable importance, because, unless the result of retinitis 
pigmentosa, it is almost always the consequence of sypbilitio 
disease, acquii-ed, or more frequently, inherited. It con- 
stitutes a sign of inherited syphilis of great importance. In 
inherited cases the disturbance of the choroidal pigment is 
not always considerable, but in acquired syphilis it may he 
very marked. 

In the grey atrophy resulting from choroiditis, the vessels 
are, as in the redder variety, usually small and may be few. 

Diagnosis. — The diagnosis of simple atrophy of the optic 
nerve rests especially on the change of colour, and the chief 
diifioulty in the diagnosis is due to the degree of pallor some- 
times seen as a physiological condition. The existence of 
amblyopia, otherwise imexplained, is strong evidence that the 
pallor is pathological. The pallor of the temporal half of the 
normal disc maybe great when the physiological cup is large, 
aud, as already stated, may easily be mistaken for atrophy. 
It is certain that many normal cases have been described as 
"atrophy of the temporal half of the disc." It is doubtful 
whether an atrophy is ever confined to the temporal half of 
the disc, in which, ordinarily, the nerve fibres are very few, 
^though it is true that a slight degree of atrophy may pro- 
duce the most distinct changes in this half of the disc, yet 
Bome pallor is always to be recognized, in such cases, in the 
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s well aa iu tlie temporal half. The diagnosis of the 
congestive variety of atrophy presents greater difBcultiee, but 
rests on the uniform distribution of the redn^e, its soft, 
velvety aurfaee, the slight blurring of the edge of the disc, 
in combination with defective vision. 

Beginners aometimes mistake the white crescent of " pos- 
terior staphyloma " for part of the disc, and thus think the 
outer part of the disc, the colour of which is of such special 
aiguificance, is white. Occasionally, in myopic eyes, the 
choroid presents a zone of atrophy, soft edged, aroimd the 
entire circumference of the disc, which then lias an uuusiial 
and puzzling appearance. In both these cases, however, 
attention to the fact that the pale zone encloses a well- 
(.■oloured disc will prevent mistake as to its real nature. 

The excavation which accompanies the pallor is of 
seoondary diagnostio importance, and it is not often that a 
difficulty in distinguishing atrophy from other forms of 
excavation arises. It may, however, occur, A large physio- 
logical cup may he bounded by a narrow rim of deeply- 
LH>loured disc, the hotmdary of which from the choroid may 
not be apparent ou a cursory inspection by the indirect 
method of examination, and the large, deep, sometimes grey, 
cup may he mistaken for the disc. A careful inspection of 
the edge will prevent doubt, and the examination by the 
direct method at once shows the soui'ce of the error. 

The excavation of atrophy commeuces at the sclerotic ring, 
and this is a character also of another foim of excavation, 
namely, that of glanconia. But the depth of the glaooo- 
roatons cup, its vertical sides, and the course of the vessels 
over the edge, and their subsequent disappearaucc, are 
diagnostic, especially since the pain which is so common iu 
glaucoma is never present in simple atrophy. 

Prognosis. — The prognosis of atrophy of the optic nerve, 
on whatever cause it depends, is always unfavourable in pro- 
portion to the actual destruction of fibres which has taken 
place, and to the extent to which the causes influencing the 
disease are beyond control. Simple primary atrophy is 





106 MEDICAL ()PHTHALMOSCX)PY. 

usually due to a tendency to degeneration beyond all influ- 
ence, and the prognosis is, in this form, the least favourable. 
This is especially the case when the atrophy is associated 
with sjnnptoms of degeneration elsewhere in the nervous 
system. Secondary degeneration is often the consequence of 
the operation of causes which may pass away, and the 
prognosis is less uniformly grave than in primary degene- 
ration. It must, however, always be somewhat uncertain, 
since it is often very difficult to form an accurate opinion of 
the nature of the process causing the damage to the nerve, 
on which the secondary degeneration depends. In the 
congestive form the prognosis, is perhaps rather better than 
in the other forms. In the atrophy which is consecutive to 
intra-ocular neuritis, we are able to form a more aox)urate 
estimate of the course of the affection by the fact that, as 
long as the new tissue of the disc goes on contracting, the 
damage to the nerve fibres increases, and the sight will go on 
failing. If sight is lost from such contraction some time 
before it reaches its maximum, the prognosis is very grave. 
If, however, the loss of sight is incomplete, or only becomes 
complete when the subsidence is nearly over, some subsequent 
slow improvement may be hoped for. Under all circum- 
stances, it is unhappily true that a disc which has lost all its 
normal tint never regains its vascularity, and useful vision 
is scarcely ever recovered. 

Some prognostic indications may also be drawn from the 
form of the affection of sight. The gravest, that which 
indicates not merely damage, but destruction of nerve fibres, 
is the alteration in the field of vision. In proportion as this 
is extensive the prognosis is grave. Lessened acuity of 
vision is of less serious prognostic significance, and the 
change in colour vision is least grave when this depends on a 
toxic cause, or on neuritis ; but is most grave when it is due 
to a primary degeneration, and occurs early. 

Although the chance of restoration of useful vision in pro- 
nounced atrophy is small, in some eases the progress of the 
disease may be arrested for a time or permanently, and even 
improvement obtained, occasionally considerable in degree. 
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Trkatmkxt. — The treatment of optio atrophy is esaen- 
tially tliat of the general eoudition ou which it depends 
— toxic influences ; exoesaes, sexual, physical, mental ; 
cerebml and spinal disease, the " neuropathic constitution," 
&c. The treatment of many forms of atrojihy which are due 
to an isolated ocular condition ia beyond the scope of the 
present work. Cerebral jifoccssob may be to some extent 
influenced by treatment. Although it is not certain that 
there is such a thing as an actual syphilitic atrophy, yet 
atrophy does often result from syphilitic intra-cranial disease, 
and may greatly improve with the removal, by appropriate 
treatment, of its cause. Strofulous brain disease, again, may 
often be beneficially influenced, and its effects greatly 
lessened. In other eases ofiunter-irritation, local depletion, 
purgation, and the like, effect good. 

In eases of primary atrophy, which are the result of a neuro- 
pathic tendency, the treatment has to be directed to the general 
health, and nervine tonics are the chief agents to be employed. 
Xitrate of silver has been found useful in some cases ; in 
others phosphorus, in others strychnia. The hypodermic 
injection of strychnia, so i;sefu] in amblyopia without ophthal- 
moscopic signs of atrophy, is of little use where these are 
present. Ciuinine and iron are in some cases very useful. 

When perception of light is not entirely lost, the retina 
may be readily stimulated by au intemipted voltaic current, 
so as to give rise to a sensation of light, and this has 
suggested repeated stimulation of this character as a means 
of treating optic nerve atrophy, Some observers have obtained 
good results ; the experience of others has been unfavourable. 
I have tried it in many eases, but without reeultii which 
could reasonably be ascribed to the treatment. 



THE RETINA. 

Apart from the vessels and the optic disc, the changes 
in the retina which are of medical importance, ore those 
which are special to certain general diseases, such as 
syphilis, albuminuria, leucocythaaniia, pernicious amemia, 
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and the like. They will be deBcribed in detail in Part H., 

in the seotions on the ophthalmoscopic changes in the several 
diBeaflea. The only common featiire which these morbid states 
jiossesB, is the development in the retina of htcmorrhagea and 
white spots and patches. The haemorrhftgeB, their characters 
and signiflcanoe, have been already described. It may be 
convenient briefly to describe the forma of white patches 
which the retina may present under pathological conditions. 

A diffuse, slight opacity of the retina may be due to the 
derangement of its normal structure, resulting from the 
eiJufiion of seruni ann^ng the structures which eompoBe it 
(PI. XVI. 9). Such diffuse opacity occurs in embolism, 
neuritis, and albuminuric retinitis, but in aU, and especially 
in the latter, it is apt to be associated with structural changes. 
Circumscribed opaque white spots are due to change other 
than that of simple oedema, and commonly of foiir varieties : 
(1) Fibrinous exudations which undergo coagulation ; (2) 
the accumulation of corpuscles, similar in appearance to 
those of the nuclear layer, and also to the white corpuscles 
of the blood, so that it is doubtful from which source they 
are derived; (3) fatty degeneration of the retinal elements, 
I>erhaps also in part of fibrine from the serum effused in 
simple oedema, and of the remains of blood clot ; (4) a 
fibroid change, a process of "sclerosis" of the retinal 
elements is described as an occasional cause of a white spot, 
but is more frequently confined to the perivascular tissues 
and vessel wall. 

These conditions are frequently combined. The fatty 
degeneration may exist alone, as the sole cause of a white 
sjjot. Corpuscular accumulation usimlly involves a good deal 
of fatty degeneration in the cells and in the disturbed retinal 
elements. Sclerosis of the retinal structures is also in most 
cases associated with fatty degeneration. 

It is often impossible to say, from the ophthalmoscopic 
appearance, on what change the white spot depends. Minute 
graiiidar-looking spots, brilliantly white, are commonly due 
to fatty degeneration of retinal etructures or of leucocytes, &o. 
Larger white spots, especially if soft edged, are commonly 
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effused fibrine or accumulations of leucocytes, especially if 
situated beneath the nerve-fibre layer. Fatty degeneration 
of the retinal structures is, however, commonly associated. 
White spots in the superficial layer of the retina, most com- 
mon in Bright's disease, are due usually to degeneration of 
the nerve fibres. 

Growths in the retina sometimes occur in cases in which 
there are other growths elsewhere. The disc shown in 
PI. III. 4 was from a boy who Lad cerebral tubercles and 
whose other eye was the seat of a tubercular growth belund 
the retina. 

The occurrence of mihary tubercles of the retina has been 
suspected by many obsen-era. AYhit© spots are sometimes 
seen adjacent to the disc in cases of tubercular meningitis, 
and such a spot in one case I foimd to be mode up of 
lymphoid cells like those of the nuclear layei-s in which it 
was situated, Bouohut has seen white spots at a distance 
from the disc, near the vessels. Microscopically, he always 
found them to contain only products of fatty degeneration. 
He suspected them to be caseous tubercles, but there was 
no direct e\idence that this was their nature (see Pait II., 
Tuberculosis). 

Since the white spots in the retina, which have been 
described, are present in many forms of retinal disease which 
occur secondarily to, and are significant of, general diseases, 
it is of great importance to distinguish them from other 
appearances which have a different significance. 

First it is necessary to distinguish whether the white spot 
ia in the retina or in the choroid. Most choroidal white spots 
are due to atrophy of the choroid, and theii- distinction is easy. 
The atrophy of the choroidal pigment permits the white or 
bluish-white sclerotic to shine tlirough ; some choroidal vessels 
may have escaped destruction and course across the white 
patch ; its edge is always more or less irregidar, and usually 
much pigmented, or the choroid may exhibit adjacent slighter 
disturbance. It is easy to recognize by the " parallactic test' 
(also in the direct method by attention to the required effort 
of aceommodatinn), that the exposed sclerotic is some distance 
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behind any retinal vessels which pass in front of it. 
Occasionally, however, a white spot in the choroid is due to 
a recent formation, an inflammatory " exudation," or a 
growth such as tubercle. This is prominent, and may be 
difficult to distinguish from a white spot due to change in 
the nuclear layers of the retina. In some cases a little pig- 
mentary disturbance in the neighbourhood may be seen ; in 
others it is distinctly so far behind the retinal vessels as to be 
obviously in the choroidal level. If sufficiently prominent 
to disturb the course of the retinal vessels, the prominence 
may be recognized and seen to be considerable in degree. 
In other cases, the conditions of origin of the spot may 
assist the diagnosis. 

White spots due to the persistence of the white substance 
of the retinal nerve fibres, or to connective tissue at the back 
of the vitreous, may be mistaken for new formations in the 
retina. The former are recognized by their position, adjacent 
to the disc, and by the peculiar shape and course of the patch, 
corresponding to that of the nerve fibres, and by the 
" feathery " striated edge with which they terminate, and by 
the partial or complete obscuration of the retinal vessels, 
which indicates the position of the opacity in the layer of 
nerve fibres. The most puzzling cases are those in which 
such a patch is a little distance from the disc, and is isolated 
and small in size. Attention to the characters above indi- 
cated \vill, however, usually enable the real nature of the 
spot to be recognized. 

The connective tissue which in some rare cases per- 
sists behind the vitreous is usually seen only over the 
disc. Its nature may be recognized by its transparency, 
which enables the vessels to be seen through it, and their 
unaltered course to be recognized. The edge of the film 
may often be seen as a sharj), well-defined line. The similai- 
spots which are sometimes left after neuritis are always 
accompanied by the signs of previous inflammation, and 
evidence of constriction of the vessels, the tissue being 
aroimd as well as in front of th^^m. 

l^igmentary deposits in the retina may be left aft^r extra- 



va^atioD of Wood, but bucIi are always small. More estennive 
pigmentation is coramouly the result of the aepirniulation in 
the retina of disturbed choroidal pigment, and is a oon- 
Bequence of ehoroido-retimtis, or it is a result of the ao-called 
retinitis pigmentosa. 

Retinitis pigmentosa appears to liave some obscure oon- 
nection with morbid states of the nervous system. It occurs, 
BE Liebreich first pointed out, very frequently in the off- 
spring of marriages of consttngmnity. It has been thought 
to be eonnected with inherited syphilis, but the evidence on 
the subject scarcely supports the theory. It often ■ occurs, 
however, in families in wliioh there is a history of nervous 
disease. This is well illustnit«d by three out of four cises of 
the disease narrated by Mr. Nettleship (" Oph. IIosp. liep." 
ix. 170). Of tlie first patient, two cousins were epileptic and 
two insane. Of the second, the grandfather and great aunt 
were insane, and an aunt half imbecile, and a brother para- 
plegic. Of the third patient, the mother was epileptic and 
l)robably also suffered from retinitis pigmentosa. 

THE CHOROII>. 

Choroidal changes, like those of the retina, are for the 
most part the result of special diseases, and their characters 
will be described in greater detail in Part II. Hfemon'hnges 
ore rarely seen, although their consequences are sometimes 
met with. Tlie common changes consist in white spots and 
the disturbanne of the choroidal pigment, which so constantly 
results from any changes in its structure. The white spot^ 
are either new formations or patches of atrophy. The distinc- 
tions between them have just been alluded to in describing 
the diagnosis from retinal ciiaugea. White spots, not 
atrophic, are the residt of inflammation, or growths — tubercle 
or IjTiiphadenoma. The latter are extremly rare, and only 
occur when the general lymphatic disease is well marked. 
Tubercles arc isolated and small — rarely large. Pigment 
may be seen adjacent to the older formations. The e\'idence 
of the general disease is almost always so prominent 
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prevent the possibility of error. In acute choroiditis the 
white patches are Itu-ge and numerous: the signs of the 
dyscrasiee associated with growths are absent, and there is 
often a well-marked history of syphilis. The results of pre- 
vious choroiditis are very conspicuous atrophic and pigmentary 
changes, often associated with pigmentary deposits in the 
retina. It must be remembered that this pigment frequently 
occupies only or chiefly the peripheral portions of the choroid, 
and an examination confined to the neighbourhood of the 
optic disc may be insufficient to discover it. The changes are 
very important on accoimt of the frequency with which the 
inflammation causing them is the residt of s^T)hilis. They are 
also interesting to the physician as associated, in some other 
cases, with evidence of a family tendency to nervous disease.* 
It is possible that inherited syphilis may be the link between 
these morbid states. 

Choroidal exudations (local) occurring near the age of 
puberty, resembling in general aspect choroidal tubercles, 
sometimes occur, and it has been suggested by Mr. Nettleshij) 
that these are really foci of scrofulous or tuberculous inflam- 
mation. 

Chronic choroidal degenerations sometimes occur in the 
old as a senile change, possibly in consequence of general 
arterial degeneration. t Circumscribed changes may residt 
from haemorrhage. Amyloid degeneration of the choroidal 
arteries was found by Knapp in a case in which haemorrhage 
occurred. 

Embolism of choroidal vessels was believed by Knapp to 
be the cause of morbid appearances in two cases of heai-t 
disease observed by him.J In each there was sudden affec- 
tion of sight, at first general and then central, accompanied 
by chromatopsy. Corresponding to the scotoma, there was 
a localized retinal opacity with hyperoemia. The opacity, 
ascribed to effusion, extended to the optic disc. Sight, and 
the appearance of the fundus, ultimately became normal. 

♦ Instances of this have been related by Mr. Nettleship. (" Oph. Hosp. 
Rep." ix. 178.) 

t Poncet, ** Ann. d'OcuUst.*' 1875. X "Arch. fUr Ophth." Bd. xiv. 



OPHTHALMOSCOPIC CHANCES IN SPECIAL 
DISEASES. 

DISE^VSES AND INJURIES OF THE NEltVOUS 
SYSTEM. 

DISEASES UF TIIF. BRAIN. 

In dieenaes of the brain, two fonns of ophtlialmoscopio 
change may be met ivith : — First, those whiob are a pon- 
seqiienee of the general condition ou which the cerebral 
disease remoiely depends — associated changes ; and, 
secondly, those which are the consequence of the cerebral 
disenae — consecutive changes. 



Ak^.mia Asn Hyper-i^mia of the Bhain. 

It bos been suppoBetl that the state of the eirculiition in the 
eje and brain correspond, and that the antoraia and hypcr- 
temia of the broin are revealed by similar conditions in the 
fundus ocnli. But, as boa been already said, suoli a state- 
ment, if true at all, is true only within certain narrow 
limits. The intra-oculor tension so regulates the state of the 
vesseb of the eye, that very httle alteration occurs in them, 
when changes occur in the condition of the vessels of the 
brain. The eyeball participates in variations in the blood- 
supply to the whole head, but it does not shore simple 
vascular states of the brain (in which the rest of the head 
does not participate) to a degree which can render it a 
Bensitive iudex of the existence of those states. This state- 
ment ajipUes especially to the retinal vessels. The optio 
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nen'B exhibits eneephnlio oliauges more rpiwiily, but still not 
to the extent which in implied in many fltatenimts which hiivo 
been made. 

Cerebral ffyprriemia.—Ther^ is nn Bufficient evidence U) 
show that the vasoularity of the disc or retina piirtieipatea in 
any transient ciiuse of <jerel>ral coiigestiuu, in which thp rest 
of the head iloes not slifire. Bnt in some eases of long- 
oontimipd laflcular disturbance, niid in morbid states which 
are iiscribod to cerebral congestion, there may he oplithal- 
mosoopio changes, but they are cases attended with grave 
functional disturbance of the brain and prolonged vaecnlor 
diaturbance ; in such cases the optic disc does, not unfre- 
quently, present sliglit changes. Inst-ances are such con- 
gestion OS are shown in PI. I. 1 and 2 (Case 25), and the 
bright injection of the discs described by Mocnamara as 
occurring during the headache produced by exposure to 
the sun, a condition which may apparently increase to 
papillitis when actual meningitis is developed. 

This conclusion — the absence of any marked vascular 
alteration in the eye in changes in the cerebral circulation — 
is at variance with early statements and a priori theories; 
but it is abundantly supported by the conclusions of many 
skilled observers.* 

AtifPiiii'i of th^ Brain is rare as a primnry vascular con- 
dition, except as the result of vascular spasm, or as part of a 
cepludie anromia. It is possible that the initial stage of an 
epileptic fit, which is attended by pallor of the face, may 
be accompanied by pallor of tlie disc, and perhaps spasm of 
the retinal arteries ; but very little evidence of this fact has 
ftt present lieen obtained. 

When the cerebral an.Tmia is part of a similar state 
affecting the whole head, the retina certainly participates, 
although it is not often that an opportimity is obtained of 
observing this with the ophthalmoscope, But the loss of 
function of the retina affords eWdence of its participation, 

• See, for instance, the ■tntomenU of Mam, Soliniidt- Rimplpr, uid 
others, at the discuMion nt Heidtlberg, reported in tho '■ Ann. dOoaliB- 
tique," vol. budv. 187G, p. 2U2, tl kj. 
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as 19 flhown by the occaaiouol ocdurenpe of transient loss 
of sight, probably from this cause, in syncopal seizures. In 
an instance which came under ray observation, a lad en- 
gaged in a stooping occupation in a hot crowded room, felt 
faint, and went out into the oool night-air. On re-entering 
the room, he exclaimed that he could not see : the room was 
absolutely dark to him. After sitting still for a few minutes 
sight slowly retnmeil. It is hardly conceivable that the loss 
of sight was the result of aniemia of the perceptive centres, 
because the other functions of the brain were scarcely 
affected, and the loss of sight persisted after bo otherwise 
felt quite well. It was probably due to the retina sharing 
in the cephalic anremia, and suffering in fimction more ami 
longer than the nervous centre. 



Inflammation of the Braix. 

Acute inflammation of the brain is very rare, except 
in association with meningitis. The latter is the pre- 
dominant lesion, and to it the symptoms are customarily 
ascribed. Certainly, of opbthabnoscopio changes in acute 
inflammation of brain without meningitis, we know nothing. 
Of course such cases of "active hyperemia" as those 
described in the last section, as occurring from the effects of 
insolation, may be regarded as cases of encephalitis. The 
boundary between "active congestion" and "inflammation "is 
one of gradation, but there ap|>oar to bo no pathological foots 
to warrant us in regarding the morbid pri>ces3 in these oases 
OS actual inflammation. 

There is, however, a class of cases to which the term 
" chronic encephalitis," or, perhaps, more accurately, "ohronio 
cerebritis," appears fairly applicable, and iu which there may 
be very marked ophthalmoscopic changes. Tliese cases present 
erideiioeof mental and motor failure, the latter may be local 
and attended by convulsion. Deatii may be preceded hy 
coma. Headache is often severe. There arc not the tremors 
or mental peculiarities of general paralysis, the symptoms 

I 3 
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resembling much more olosely those of cerebral tumour. 
Post-mortem there is no sign of meningitis ; the brain may 
presi^nt e>idenee of degeneration, sometimes of wasting, but 
no " focal " disease. Such (»a8es may be attended by optio 
papillitis very similar to that found in cerebral tumour, due 
most probably to the i)ropagation of an irritative process 
from the cerebrum along the ner\'es. A well-marked case of 
tliis kind has been described by Dr. liughlings Jackson, 
and is given in the Appendix (Case 27.) Dr. Sutton's 
microscopical examination of the convolutions showed 
only an undue number of the "spherical nuclear bodies," 
and in places, instead of the normal pyramidal nerve cells, 
were large numbers of staining nuclei, with unstaining 
cell-bodies around them. In places these nuclei were aggre- 
gated into groups of ten or twenty. The neuroglia was more 
granular than that of a healthy brain. The optic nerves, 
examined by myself, presented the characteristics of moderate 
papillitis, the swollen papilte being infiltrate with nuclear 
bodies similar to those seen by Dr. Sutton in the brain. 
Similar corpuscles were so abimdant tliroughout the optic 
nerves as to justify the assumption that the neuritis had been 
"descending" (PI. XV. 4-7). 

It is probable that the congestion or inflanmiation 
of the papilla, sometimes seen to supervene slowly in 
obstruction by embolism of a cerebral artery, and which 
may coincide with signs of extending miscliief (Case 25), is 
to be ascribed to secondary inflammatory changes around 
the softened area. 

Cases are sometimes met with in which we have a difficultv 
in assigning to inflammation or growth the chief share in the 
morbid process. Such cases may be accompanied by descend- 
ing neuritis, and simulate closely the sjTuptoms of cerebrtil 
tunioiu*. PL VI. Fig. 2 shows the optic disc in such a cjise 
(Case 4 appended). In tliis, local injury, years before, had 
caused the production of cheesy degenerating tissue beneath 
the membranes over certain convolutions, and a more widely- 
spread but irregularly distributed meningitis had led to 
vascular disease, from the effects of which the patient died. 
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The o]»tie nen^ea were infiltmted witli leucocytes, and " miliary 
abtscesBes " were found in the optic tracts (PI, XVI. I and 4), 



CEREbRAI, ILeMURHHAGE. 

Axwciatcd C/iiiiiges. — The conditione which give rise to 
rerebral lijcmorrliage frequently affect the retina as well as 
brain, and may produce tlie same effect in it as in the cerebral 
fisBue. Miliary anearunis have been found post-mortem in 
the retinal vessels by Liou^Tlle, in cases in whieh a similar 
eliange existed in the arteries of the brain, and caused extra- 
vasiitiniis. In PI. XVI. 11 are shown minute capillary aneur- 
isms from a ease in whieh cerebral and retinal hjemorrhagea 
o-existed. Tbey have not, however, been observed during life 
in cases of eerebral hx-morrhage, although those which are 
depicted on the lower artery in PL XH. I, are from a case 
(42) in whieh all the conditions for the production of cerebral 
haimorrhoge were present in extreme degree. 

Retinal UtsmorrhngeK, however, are present in a oousiderable 
number of eases of cerebral hfomorrhage, and furnish an in- 
dication of considerable value. Their most frequent cause is 
that whieh is the most frequent cause of cerebral hoimorrhago, 
Brigbt's disease, esiiecially the graiutlar kidney. They may 
esist, as in PI. IX. 1, without any other retinal change, or may 
form part of the special retinitis (PI, X. 1 and XII. 1). In 
either case they indicate the existence of the conditions which 
favour vasciJar degeneration and rupture. In the retina shown 
in PI. X. 1 , for instance, capillary dilatations and other changes 
were found (PI. XVI, 7). The retinal hiemorrliages are often 
associated with cardiac h^Tiertrnphy. They thus may accom- 
pany all the most potent causes of cerebral hccmorrhage. It 
must not be concluded, however, that the presence of albumi- 
inuic retinitis proves a cerebnJ lesion to be hromorrhagic. 
The disease of the kidneys is a cause of such vascular degener- 
ation as leails also to thrombosis and softening, and this is 
often associated with retinal changes due in the kidney disease. 

In other conditions retinal lucraorrhages have a similar and 
less eqidvooal signiffcance. They occur, for example, in 
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peraioious antemia (PI. XI. 1) and in leuoooythsemia (PI. 
XI. 2), and in tlie latter disease tlie l>rain staude second in 
frequency as the seat ^^! internal hspmoirliage.' 

Hut although retinal luemoirhageB point to the esisteuee uf 
conditions Buoh as may lead to cerebral ha>morrhage, and are 
thus of great importance as indications of the need for care 
iu avoiding the esoiting causoa of hBomorrbago, tlieir signifi- 
cance OS indications of the prohahihty of the occurrence of 
apoplexy may he overrated. They are not uncommon, as Dr. 
Clifford Allhutt and Mx. Hutchinson have insisted, in the old 
and gouty, who do not sutler subsequently from cerebral 
hemorrhage. Perhaps this is, in part, due to the fact that 
the conditions in which they arise are such that many other 
causes of death co-exist. 

Coiuecutivc Cluinges. — Hiemorrhage into the substance of 
the brain is not usually attended with any ophthalmoscopic 
changes. So rarely have any alterations in the fundus been 
seen, that they may be said ahnost never to occur during 
the early period. Even at a later period ophthalmoscopic 
changes are extremely rare. The only well authenticated 
early case is one recorded by Dr. Hughliuga Jackson. Ten 
weeks after an attack of cerebral htcmorrhage, the discs pre- 
sented the appearances of the later stage of neuritis. The 
patient died a week subsequently, and the necropsy revealed 
a large extravasation into the middle cerebral lobe, and a 
few specks of hemorrhage into the oorpora quadrigemina, 
Dr. Allhutt has suggested that the meningitis sometimes set 
up by clot may in rare eases lead to changes in the papilla. 

There are several possible sources of error in ascribing 
optic neuritis to cerebnJ hjcmorrhage, which must be ex- 
cluded before the connection between the two can be assumed 
in a given case. One of those is that the neuritis may be due 
to alhumiuurio, being such as those shown in PI. IX. Another 
possible source of error is indicated by Case 16 appended, viz., 
an overlooked ha-morrhagie glioma. In this ease, in which 
the neuritis hod been wateLed during hfe, a careful observer 



* Retinal hwDiorrha^ii nut inoludod. Soo the writei 
(MoyttuanuB,' ' ' ' RejTDoldi' 3; stem ol Mwlisioe,' ' rol. T 
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who miuie the poBt-niortem reported it U^ be a large extra- 
vaJMition and adjnceiit softpning — the latter heiiig really a very 
soft grey tumour into which the luomnrrhage had oeeiured. 

When, however, the hfemon-luige is into the lueningeB, 
ocular ehanges may exist — slight optic neuritis. The hoomor- 
rhage may pass into, and distend, the sheath of the optic nerve, 
as has heoii found in meningeal htomorrhoge from fracture of 
the skull (Case 49), rupttire of an aneuriBni of the middle 
cerebral (Mackenzie), rupture of an intra- cerebral extravasa- 
tion into the meningea (Michel), and hiDraorrliagio pachy- 
meningitis (Mauz). Opacity and bluniug of the outline of 
the disc with slight swelling may be thus produtfed. Retinal 
extravasations may co-exist, as in a case figured by Poncet." 
lilarly changes in the pai>illa, in ii case of undoubted cerebral 
hroraorrhage, would thus be evidence that the blood was 
effused into the meningea. It is said (by Knapp and Ijebreieh) 
that a peouhar pigmentation of the outer paii of the peri- 
pheral disc, witliin the sclerotic ring, may he an ultimate 
consequence of such ha>morrhage. 

In rare cases opiic nerve atrophy has been seen in associa- 
tion with cerebral htomorrhage. Thus a case is recorded by 
Vulpiaiit in which blindness fiuper\'eued on on attack of apo- 
plexy. Death occmTed fifteen years later, and the remaina of 
an old Ka?morrhage wei-e found in the left coii>us striatum. 
Uoth optic nerves and optic tracts presented grey atrophy. 



CEKEUR.t.L Softening. 

In softening of the brain, marked ophthalmoecopic changes 
are rare as the result of the cerebral mischief, although occa- 
sionally present, as several reliable cases testify ; and I 
beheve that sUght changes are more common than in cerebral 
hamiori'hage. Most of the ciiaes in which ultei-ations have 
been found have been cases of softening from omholisra, not 
from thrombosis secondary t*> vascular disease. Changes in 

■ " Atlga" of Perrin nnd Ponoet, 

t Otdeiowaki : "Journal d'Ophthalmolot^," Jan. ItJTS. 
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the fundus oculi, moreover, Bometimes result from tlie same 
cauees oe those which lead to the oerehnil mischief. 

1. Embolic Soitf.niko : (a) Aasociaird Oeultti- C/ioiii/ea. — 
Embolism of the trunk or a branch of the central artery of 
the retina may occur before or after GmboUem of a cerebral 
artery; very rarely, as in Cofie 47 (PI. XII. 3), at the same 
time (see autea, p. 28). 

(i) Conseculive.—WhQn the artery plugged is the middle 
cerebral, mai-ked disturbance of the circulation might be ex- 
pected iu the eye which derives its blood supply from the same 
trunk. Any signs of such disturbance have, however, hitherto 
escaped attention, and probably the free anastomoses of the 
circle of Willis carry off any excess of pressure. 

If the condition of the discs is carefully observ^ed from time 
to time, I believe that a state of congestion may often bo 
observed a few weeks after the onset of embolic softening, 
especially in those cases in which the cerebral damage is ex- 
tensive and leads to mental change. PI. I. l^gs. 1 and 2 
show the appearance of the right disc of a young man with 
mitral disease and left hemiplegia. The increased redness 
of the disc, with slightly softened outhne to indirect image, 
developed in both eyes under observation, and was so marked 
that I thought neuritis was coming on. It became stationary, 
however ; soon lessened iu the left eye, and much more slowly 
in the right. Coincidently witli it there was marked and 
increasing mental failure, persistence of the complete liemi- 
plcgia, aud rapid development of the ankle-clonus which 
was marked three weeks after the onset of the hemiplegia. 
Actual neuritis has been obser\'ed in a few cases, distinct, 
m'jderate in intensity, coming on a few days or weeks after 
the cerebral lesion, and r unnin g a subacute course, and slowly 
subsiding. One of the best marked coses of the kind has been 
rewjrded by Dr. Broadbent.* A man, aged nineteen, witli 
mitnd disease, was seized with left hemiplegia and impair- 
ment C)f sensation, having had, five days previously, a 
transient attack of loss of sight. The right limbs were ui 
oouatant motion, and there was a tendency to roll over to the 
• "Clin. Trene." vul. ii. 1870, p. 62. 
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left. Nine days after the onset the margins of the optic discfl 
were ill-defined ; they wore swollen with an unduly vascular 
" woolly " appearance, the retinal veins large, dark, and 
tortuous, the arteries ^-isible, but small. By the eighteenth 
day the paralysis had improved considerably, but the optic 
papillitia persisted, sight being normal. Six weeks after 
the onset, he was walking about the ward, and the 
papillitis was subsiding. A fortnight later the outlines of 
the discs were becoming perceptible, still red, and rather 
prominent. He subsequently had some convidsive attacks 
and symptoms of ulcerative endocarditis, and died four 
mouths after the onset of the hemiplegia. There was soften- 
ing below the posterior comer of the right lateral ventricle, 
extending to the tip of the occipital lobe, and involving the 
tail of the corpuii striatum and the fibres of the thalamus, 
passing to the occipital lobe. The part softened was in the 
region of the posterior cerebral, but no obstruction of this 
vessel was found ; the caloarine artery could not be traced. 

Uouble neuritis, witli slight changes in the contiguous 
retina, was seen by Dr. Stephen Mackenzie* in a ease of left 
hemiplegia, no doubt the result of embolism of the right 
middle cerebral artery. The softening found five weeks after 
the onset was slight, and the middle cerebral was per^'iou8, 
althougli thickened, the probability being that the plug had 
broken up and had been carried on into some of the terminal 
branches of the artery. Splenic infarctions were also found. 
Three days after the onset the dist* (previously normal) were 
swollen, and three weeks later the swelling persisted, without 
htDmorrhages, but with a good deal of opacity, the vessels 
being "buried in exudation." One or two hiemorrhages 
existed close to the discs. The appearance of the discs, Dr. 
Mackenzie has informed me, was precisely, that often seen in 
cerebral timiour.t 

• '■ Brain," Jin. 1870. 

+ The following case hiisheeu recorded liy Drs, Darby and Uphato (" BohUhi 
Mod. >ud Surg. Journal," vol. 72) m one of Hofteuing, in which, hoK-cver, 
there was noetidoEoa of emboliBm. A man aged twenty -si i had a hemiplegio 
attack, followed by Btn and double "Dcuniretinitifl" with hipmorrhageii. 
A neccopay Boine monthfl Uiler revealed a peciilinr wjftening- of the corpun 
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A grey infiltmtion, incon»|i]oteI_Y veiling the disc, and 
extending into the adjacoiit retina, is figured by Bonchiit from 
a case of liemiplegiu, in a child of seven years with mitral 
regurgitation. 

Most of the above cases seem to be distinct instances of 
the ossociiition of neuritis and softening. It may be well, 
however, again to i-emark how easily the error may be made 
of mistaking a soft glioma for a patch of softening, oe in 
Case 16." 

In another similar case (recorded by Leber) of supposed 
Deuritis from softening, the nature of the cerebral lesion 
(a glioma) was only discovered on microscopic oxamination. 

Atrophy of one optic nerve may succeed softening, embolic 
or other, just as it succeeds hiemoiThage when the lesion hoB 
a certain seat, as to damage the nutrition of some part of 
the bruin to which the optic fibres are related. EmLoliBm 
of the middle meningeal artery, which supplies the dura mater 
near the optic nerve, is eaid to cause atrophy of the latter 
(see p. 93). 

Softening from Thkomhosis. — (1) Arterial, — This may 
be due to syphilitic or degenerative disease of the vessels or 
to blood changes. 

SifphUUic Disease. — lu softening from syjihilitio disease 
of vessels, associated ophthalmoscopic ohang<?8 are common, 

striutmn and optio thulainuH, grey ildiI wliiti? gX'latiuuiiH Hoft tissue, to tho 
nutcd oyo vury like a glioma, but, on microBCOpio examination, only tlie 
mgaa of degenetution wore visible. It is to bo remarked, hcrwever, that the 
peripheral parts of llcse tumoura may contain, and even appear to oonaist 
only of, products of dogYtnoration. A t-aruful ucaroh may be necesBary for 
the very dcUoato cells of vhich they oonaist. 

• A caao is rooorded by Worst, for iaatance (Virohow's "Jahrea- 
bericht," lS77,ii. 463, from the " Pneslsdlekarsld"),iQ whioh optioueuritis, 
"stauungH papilla," waa associated with cerebral eoftcnjng^a spot the nze 
□f a walnut in the posteHor portion, of tho left hMoiaphere, and a seooud, the 
axe of a bean, in tho pons Varolii. Sadden i;oniplcl« ainaurosiB had oomo on 
a few day« liefore. There' wbm, huwover, iutpratitial uephritia niid hyper- 
truphy of tbe heart, and it in uiost probable that the optic neuritis was 
due to the renal disease. In tlie remarkable cafio ti^uruil in PI. VI. 2 
(Case 4), optiv neuritis oo-ezi)it«d with softening from eiteuaive arterial 
diaeaae, the results of old traumatic meningitis, but inSammatory {':j growths 
existed bemoath two old fraotures of tho skull. The man hod had syphilis, 
but the leuons presented no ayphilitic character. 
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oonsectrnve chaoges ore very rare. The aBSoeiated coiiditious 
are tlie variouB ebangeB wliich ore due (o sypliilit, imd wliioh 
are inHy described farther on. Their recognition is often of 
the highest importance in diagnosis. They are, of course, of the 
greatest significance in cAses of softening in persons who have 
not reached the period of hfo at which vascular degeneration 
is common. In the latter condition, the recognition of con- 
stitutional Bj-philia leaves us still in some doubt, and c-are 
must be token to avoid attaching undue weight to its signs. 
But, on the other hand, it must not be forgotten that 
Bj-pldhtie vascular disease does occur, and not rarely, in the 
degenerative period. I lately examined the body of a woman, 
aged fifty-six, who died from the effects of unmistakable 
syjjhilitic disease of the basilar artery. In doubtfid cases, the 
recognition of the ocular signs of syphilis should always lead 
to a trial of the special i-eraedies. 

Although associated changes are common, consecutive 
alterations in the eye are very rare in softening from 
B^T-ihihtio disease of vessels. I am not aware that any 
instance has yet boon recorded in wliich congestion or infiam- 
mation of the optic papilla was due to tiiis cause. In the 
few recorded cases in wliich it was obsci-ved, sjijhiHtic 
gi-owths in the brain were associated with the vascular 
disease, and the ocular change was due to the former, not 
to the latter. 

Beffeneralite Disease : "At/terotna." — Cerebral softening from 
Uiis cause is rarely associated with any similar morbid states 
of tlie retinal arteries, which arc below the size in which 
" endarteritis deformans " is common. Occasionally, thicken- 
ing of the wall or undue tortuosity of the retinal arteries has 
been observed. Atheroma of cerebral vessels b, however, 
very common in cases of chronic kidney disease, and albu- 
minurio retinitis is often found iji such cases associated with 
(lerebral softening. llsemorrhages from tliis cause are 
evidence, therefore, of probable vascular disease of the brain 
rather than of cerebral hemorrhage. In the ease figured in 
PI. IX. 1, for instance, although there was a retinal haemor- 
rhage due to the effect of chronic renal diseaao, the cerebral 
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H^iaptoras pointed unmistakably to Boftening ratlier than to 
htemon-boge. 

CoDBecutive changes are very rare in senile arterial throm- 
iMfflis. Optic neuritis lias not yet been observ'etl uneqmvocnlly 
due to this cause. In one ease on record it is most probable 
that the papillitis was nephritio — a soiirco of fallacy to be 
carefully borne in mind. Atrophy of the disce has, in rare 
coaee, been observed to supervene. 

In some cases, however, the obstruction by thrombosis of 
the internal carotid may give rise to alterations in the eye, 
which have been hitherto observed only after death, but 
which must be attended by marked ophthalmoscopic changes. 
Such a case was described long ago by Virohow." A man 
aged forty-six. who had an attack of apoplexy, leaving 
right hemiplegia, died from a melauotio cancer of tlie liver. 
The internal carotid was obstructed by a thrombus, probably 
spontfineous, since no erabolon was found, and there was fatty 
and calcareous degeneration of the wall of the vessel. There was 
a large area of softening in the left bemisjibere. The ophthal- 
mic artery was patent, eWdently by a collateral circulation 
having been set up. The vitreous was transparent, the 
retina thickened, and aroiuid the papilla four opaque white 
sjiots, which were, however, found to be due to the persistence 
of the medullary sheath of the nerve fibres. The ganglion 
cells were granular. The elements of the nuclear layers 
sliowed a tendency to arrange themselves in lobular cylinders. 
Another case of the same character which come under my 
observation has been before aUuded to (p. 27 note), and in it 
the ophthalmoscopic changes would probably have been much 
more striking. Although the origin of the ophthalmic artery 
was closed by clot, the central artery of the retina retained 
a channel, narrowed by olot formed upon ite walls. Some 
retinal branches were pervious, others closed. The retina 
presented atrophy of all its structures, and was reduced to 
about two-tbirds of its normal thickness. 

It is importjint then to wateh the fundus continuously in 

cnses o( thrombosis in the region of the internal carotid. It 

■ "Arch. fiirPath. inat." Bd. x. 1BS8, p. 169. 
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is probable that the obstruction of the carotid would alwaya 
be ftooompaniml by a. eiidden dimiuutinn in tlie size of the 
retinal artery, the degree of which, and the occmreuce of 
parenchymatous changes in the retina, depending on the 
character of the anastomoses of the orbital artery. These are 
usually abiuidant, chiefly with the facial, but also to a less 
extent with the middle meningeal. 

Soflcniiig fi-oiH Aiterinl 7'lirombmii due to Blood Stafe. — 
la this condition, which is rare, except in the puerperal 
state, ophtholmoBcopic signs have been found only in cases of 
septicseniia (?.r.) 

(2-) Siijiening from Venom ThrombosiB. — Ophthalmoscopio 
changes are unknown. In thrombosis of the cavernous sinus, 
it is said tliat there may be double optic neuritis and 
esophthalmus. Slow obliteration of this sinus, however, may 
cause no ophthalraoeoopic changes. 

(3.) Injtammaloni So/feiiiiti/. — Apart from absceae, ophthal- 
mosoojiic changes have been found only in traumatic cases, in 
which slight neuritis has been observed (see " Injuries to 
Brain"). 
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The only changes known are consecutive. Frequently 
there are none. In a minority of cases, optic neuritis is 
found, differing in no respect from that which is due to cerebral 
tumour. The papilla* are swollen, red, and opaque, the vessels 
concealed, and htomorrhages may be present. Dropsy of the 
sheath has not often been looked for, but was found in one 
case (Peipers), the abscess being in the right temporal lobe. 

There ia no conspicuous difference between the cases o£ 
abaoess with, and those without, optic neuritis. In perhaps a 
larger proportion of the cases with neuritis the bone disease 
causing the abscess was the result of injury. In two cases 
recorded by Dr. Unghlijiga Jackson this was the case. The 
position of the abscess has been in the temporal and posterior 
parts of the parietal lobes, beneath the stirfaee. In a case 
recorded by Benedikt it was outside the optic thalamus. 
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Astociiifeii Coiidifiaiis. — Growths may ocour in tlie ej'p, 
of the Bftme nature as the growth in the brain. Suoli oases 
are not oommon, but are oceaaionally met with. The 
diBO shown in PI. III. 4, is the left disc of a boy, whose right 
eye was the seat of a tubercular g;rowth, in whose brain there 
was another similar growth, of which vomiting and optic 
neuritis were the only eigna. In such a ease the ocular 
growth becomes an important symptom. Choroidal miliary 
tubercles may be expected to be found occasionally in cases in 
which a tubercvdar mass exists in the brtiin, but they occur 
rather in acute general tuberculosis, in which meningitis is 
more frequent. 

Comecuiire Chmtgcs. — Optic neuritis is the ocular lesion in 
intra-cranial growths, which are, on the other hand, its most 
frequent causes. It is present, in various degrees, in a large 
proportion of the cases of intra-craniiil tumour. In what 
proportion cannot be determined by statistics from puhlislied 
cases, on account of the selection for publication on special 
grounds. From my own experience I should say that neuritis 
occurs in about four-fifths of the caBes. Tliis is a much 
smaller proportion than has been deduced from published cases. 
Aunuflke and Iteich, for instance, collected eighty-eight cases 
with ophthalmoscopic examination and autopsy, and found 
that there was no ophthalmoscopic change in only five per 
cent. But these cases have all been recorded during the 
period when oplitbalmoscopio observation possessed the in- 
terest of novelty, and a, far larger proportion of cases with 
neuritis have probably been published than of cases ^vithout 
neuritis. 

It does not seem possible at present to say on what the oc- 
currenoe of optic neuritis depends ; why it is present in the 
majority, absent in the minority. Position of growtli has 
apparently no influence on its occurrence. It has been met 
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with ill tummirs of every part of tlio cerebral liemispherefl, of 
the poiiB Varolii, the cnira eerebri, the oerebeUum. I am not 
aware that ueuritia has Iwon found in tiunonrB limited to the 
medulla below the ponn. It is common in tiimoiu^ of all parts 
of the heraisphereB. Dr. Clifford Allbutt thinks that tumours 
of the anteiior lobes aiv more uniformly attended with neuritis 
than tliose of other parts, but I have seen a large growth in 
the anterior lieniisphere with uoiinal dispa tliroughi»ut. 

Nor does the nature of the tumour apparently iufluenra 
the development of neuiitis. It occurs with every variety — 
glioma, Harooma, tuberele, syphiloma. The most frequent 
forms of tumour are those which ore met with most fi-e- 
quently in association with optie neuritis ; and they are also 
those in which neuritis is most frequently absent — syphilo- 
mata, tnberclee, and gliomata. 

The size of the tumour also seems to have little influence 
in producing neuritis. I have twice eeen syjihilomata the 
size of half an egg without optic neuritis. One of the largest 
intra-eranial timiours I have met with was a sarcomatous 
growth, the size of the closetl fist, growing from tfie dura 
mater, and compressing, not invading, the brain over the 
posterior portion of the parietal lobe, a timiour which must 
have increased the intra-cranial pressure as much as it is ever 
increaeed directly by a growth, and in tliis case the discs, re- 
peatedly examined fi'om soon after the onset of tlie sjTnptoms 
until death, about six months hiter, were perfectly normal. 
On the other hand, Benedikt has recorded a caae of well- 
marked neiiritis with much swelling and hfemnirhages, due to 
a tubercle of the pons Varolii no larger than a cherry. There 
were no signs of meningitis. 

The chief facta at present knoira regarding the mechanism 
by which optio neuritis is prodiiced have been ah^ady dis- 
cussed (p. fi'i). Some points haWng siieeial reference to 
tumour may he again adverted to. It is clear from the facts 
stated above, and a long list of similar eases might be given, 
that encephalic tumours do not cause neuritis by the direct 
effect of their mass on the intra-eraniol pressure. Perhaps no 
form of cerebral tumour is attended with optic neuritis in a 
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larger proportion of cases than glioma, which commonly does 
not press upon, but invn<leB, Iho hraiii Buhsfanoe, and often 
oconpiea the invaded tissue almost bulk for bulk. 

It has been thought that the mpidity of growth of a 
tumour influences the occurrence of optic neuritis, hut a 
limited experience of these cases, or a very short seiiR'h 
among rec^irded cases, disposes of the hj'pothesiH, at auy rate 
in an absolut* form. Rapidity of growth may he one futlor 
in the production of neuritis, and an important fa*'tor 
in determining the rapidity or slowness of the course of 
the neuritis, but it certainly does not alone determine its 
occurrence. 

There in, however, one mode in which neuritis is produced 
which may sometimes be distinctly traced, post-mortem — hy 
the mechaiiism of meningitis. The disc shown ui PI. III. 3, 
for instance, was in a case (3) of tiimour originating m the 
pineal body and invading the anterior coqjora quadrigemina. 
The changes in the disc were very gradual in development, 
and moderate in degree. There was no general meningitis, 
hut the orbital lobules were gently adherent, and fine shreds 
of lymph were visible on the dura mater after their separation. 
The optic nerves in front of the commissure were swoUon and 
reddened. Microscopical evidence of neuritis of the nerve 
trunk was very distinct. In another case (16) of tumour 
(glioma) of the anterior lobe, iu which tlic neiiritis was of the 
form most characteristic of tumour, greyiah-red, with much 
Bwellhig, the raicroseopie changes in the nerve trunk, most 
intense behind the foramen, indicated a communicated 
descending neuritis, and old adhesions over the tumour 
showed that there had been local meningitis. It must be 
remembered that in such cases, whatever mechanism leads to 
the occurrence of neuritis without meningitis, may influence 
the degree and course of that which is set up by meningitis. 

In most cases optic neuritis is a transient event in the his- 
tory of a cerebral tumour, not a constantly-associated condition. 
A tumour may exist and cause symptoms for a considerable 
time without leading to any change in the eyes, and then 
optic neuritis may be rapidly de\-eIoped, nm its course, and 




TTMOl'BS OF THE BRAIN. 129 

pfiBB away, in many cases learing atrophy of tlie discs, while 
the symptomB of the tumour I'onfinue or inoreaae for months 
or yeara. It ia not only that a tumour takes a certain time 
to cause optic neuritis, but it often exists for a. considerable 
time before the mechanism for the prodm.'tion of neuritis, 
whatever that may be, is set iu operation. A tumour 
may exist and cause symptoms for years before optic neuritis 
is produced. A striking instance of this is afforded by 
Case 15 ; the microscopical appearance of part o£ the papilla 
is shown in PI. 5IV. 7. The case was under the care of Dr. 
Hughlings Jacltsnn, who had examined the eyes repeatMly 
during nine months and always foimd them normal. Then 
neuritia came on, but subsided, and in six weeks the discs 
were again normal, and continued so till death. Dr. Jackson 
has recorded' a still more significant ease in which a miui 
had had symptoms of cerebral tumour for nine years ; during 
tlie last tliree years his discs had been repeatedly exaniine<l 
and found normal. Six weeks before death neuritis was 
discovered. 

In many cases in which neuritis occurs long after the 
symptoms of tiimour have existed, its occurrence precedes 
death by no long interval. 

The appearance of the discs in intra-cranial tnmour is that 
of neuritis in its most typical forms, as described in a pre- 
ceding page (p. 42). The stages indicated may be seen, and the 
neuritis may stop at one or another of those stages, constitut- 
ing what may be termed varieties of neuritis. As already 
stated, until our knowledge of the relation of the appearances 
to their causes is much more extensive, and foimded on more 
minute and full obsorvatiou of the conditions of origin, macro- 
scopic and nucroseopic, a division of neuritis into varieties 
according to its degree is much more useful than a separation 
of forms according to hyjiothetical modes of origin. Those 
varieties or stages have been already enumerated (p. 75). 
Each of the earher stages may or may not be accompanied 
by obvious over-disteusion of veins, and each may be accom- 
panied by extravasations. 

• " Med. Timeit »ud Oan'tte," Sept. 4, IBTfi. 
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The neuritis of tumour is in most ataes double, sometimes 
equally advanced in the two eyee, often more intense and 
Bubsiding eftrlier in one than in the otlier. Rarely the atfeo- 
tion of the disc is unilateral (as in Oase 17), and this, although 
the tumour may be in the brain, where growths commonly 
cause double neiu-itis. In two cases nf this character recorded 
by Dr. Hughlinga Jackson, the neuritis was on the opposite 
side to the tumour." 

Symptoms.— The symptoms of the neuritis which accom- 
panies cerebral tumour have been already fuUy described 
(p. 54), It must bo remembered that all symptoms may be 
absent, the acuity of vision, the fields of vision, and colour 
vision may all be unaffected, as in many of the cases figured 
in the plates and referred to in the description of the symp- 
toms of neuritis. It must also be remembered that affections 
of siglit of various kinds may co-exist with neiiritis, and be 
due, not to the intra-ocular, but to the intra-oranial disease. 

Course and Duration of the neuritis in cerebral tumour. — It 
is important to note that the neuritis often coincides at its 
onset with an obvious increase in the other symptoms of the 
cerebral tumour, Tliia has been pointed out, long ago, by Dr. 
Hughlings Jackson. Instances of it are frequent, but at 
the same time exceptions are not rare. It is probably true, 
however, that the occurrence of optic iwurifis indkatea profjrean 
in the morbid groirth and its consequences. 

With regard to the coui-se of the neuritis, it is necessary to 
distinguish two classes of cases. One of these is where the 
progress of the tumour, either spontaneously, or under the 
influence of treatment, becomes lessened or arrested after the 
onset of the neuritis ; the other, where the progress of the 
tumour to which the neuritis is due is uninterrupted. 

In the first event, the neuritis commonly subsides. It may 
pass away completely, even although it has reached the sti^e 
of considerable swelling and obscuration of disc and vessels, 
with distended veins and narrowed arteries, and sight may 
throughout be imimpaired. This occurred, ftir instance, in 
the cases showi in PI. IV. 1, 2, 3, 4, \. 3, 4. Or, less 
• •■ 0]ih ni.iH]i, JU'p.- is;i, nnd •■ Brit. Med. JouroiJ," July 20t]i, 1S72. 
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oommtmly, a sliglit or moderatfi damage to sight, from the 
inflammatory swelling and damage to nerve fibres, may pass 
away. Very frequently, however, altliough the neuritis aub- 
Bides, amblyopia ocoiirs or increuaeB as the iierve fibres suffer 
from oompresHion from the coutraeting tissue. The laat is the 
more likely to ocoui" the longer the neuritis has lasted, bepauee 
there is then more tissue formed, incapable of removal. 

Instances of each course are seen often enough in aj-jihilitic 
tumours, and not rarely where there is strong reason to beUeve 
that a Borofulous tumour exiafa — a cerebral or cerebellar 
tubercle. In cases in which the neuritis is slight and oora- 
meuctug, a Bubsidenoe of the neuritis may be the first sign of 
the improvement. It was so in Cose 11 (PI. V. 4), in wliioh 
the neuritis passed away before there was any improvement 
in the symptoms, and then slowly the paralysis lessened, and 
improved up to a certain point, at which it became stationary, 
no doubt from .the tubercular moss ceasing to grow, and 
becoming, from partial degeneration, smaller, and thus per- 
mitting damaged tissue near it to recover, while the destruc- 
tion, which had before taken place, persisted. In ayphilitio 
turaoiu-s, arrest can be obtained much more rapidly than in 
tubercular growtlis, and a considerable neuritis may pass 
away without damage to Wsion (PI. IV. I &2, 3&4,VT.4&5.) 
In these cases, however, if a considerable neuritis exists 
before the treatment afEeets the tumour, tissue-ehiuiges too 
often progress in the disc to an extent which leads to hjss of 
sight, even though ultimately the cerebral lesion ceases to 
increase and becomes quiescent (PI. IV. 5, 6). Occasionally, 
although rarely, an analogous arrest, of growth occurs in 
other tumours, often attended with degeneration and coloiii- 
oatiou. The neuritis may, in these cases, subside with the 
change in the growth. 

In the cases in which the tumour causing the optic change 
continues its growth, as most tumours of other descriptions 
than the tubercular and syphiHtic growths, the course of the 
neuritis differs according to the intensity of the inflammatiou. 
When this is considerable, the neuritis remains for a time at 
its height ; commnnlj' the signs of strangulation are develojicii. 

K 2 




and then the neuritis euhsides bIowIj int« atrophy. Tlie in- 
fliimmatioD, as it were, teniiinates itself, and its consequencee 
remain. Wlicii the neuritis does not reaoh so int«nse n 
grade it has a much longer duration. The lilai^-grey neuritis, 
with httle sign of strangulation, may persist for munths 
without much ohajige, and then sluwly subside to atrophy ; 
sight perhaps being little damaged until the snbsideiioe, 
when the tissue formed duriug the long duration of the in- 
flammation compresses the i»ene fibres. In a frtill sligfiter 
degree, that of slight neuritis, for instance (p. 75). the ehange 
may persist without alteration for a very long time. In 
the case represented in PI. V. Figs. 1 and 2, tlie appearance 
of the discs was iinchanged for a year and a half, and when 
the patient was again seen a year later, the neuritis was 
nearly in the same degree, although the least inflamed portion 
of the disc had become grey and sight was gone. 

There is at present little direct information regarding the 
conditions which determine the course and duration of 
neimfis in the cases in whii^h the cerebral tumour continues 
its progress. But it has been seen that the onset of neuritis 
may accompany, or succeed, an increase in the symptoms 
due to the tumour, such as indicates an increase in the size or 
irritative action of the growth itself. And we have seen also 
that the early subsidence of neuritis may attend a diminution 
in the other effects of the fiunour such na may be taken as 
indicative of an arrest of growth, or even a diminution in 
size. These facts taken together indicate that the course of 
the neuritis is, to some extent at least, dependent on, and 
influenced by, the course of the tumour. This conclusion is 
corroborated by the fact that in some cases of tumour of 
very chronic course, the course of the neuritis is equally 
chrtmic. The case mentioned above (PI. V. 1 A 2) is a striking 
illustration of this, since the progress of the very marked 
symptoms was but shght diu-ing the year and a half, in 
which the neuritis was absolutely stationary. 

Signijjcancc. — The value of optic neuritis as an indication 
of the existence of an intra-cranial tumour is very great. 
Tumoiu' is the cause of the great majority of coses of neuritis 
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organic disease, and not the result of toxiemiu. On the 
other hand, neuritis is present, at anme period, in at least 
four-fifth» of (he pases nf tiunmir. and it may be the only 
unequivocal sign of organic intra-erauial disease. 

It is important to remember that neuritis is a transient 
condition, however long its duration, and that its effects 
continue a much longer time than the inflammation. The 
atrophy left by neuritis may coostitut« unequivocal evi- 
dence of the antecedent inflammation, and where actual 
atrophy is not left, the state of Uie disc and the narrowing of 
the vessels may show clearly that there has been previous 
neuritis. Unfortunately it is not always possible, in old- 
standing cases, to say from the aspect of the discs how the 
atrophy originated. If the neuritis was moderate, the choroid 
adjacent undisturbed, a cleau cut disc may be left, and the 
. narrowing of the vessels may not be greater than is some- 
times seen in cases of atrophy of the disc of other forms. 
The eoncealraeut of the lamina eribrosa is, however, usually 
complete. Valuable information may also be gained by the 
circumstances under which the loss of sight camo on ; the 
existence at the time of cerebral symptoms points strongly to 
the origin of the atrophy in neuritis. 

It is not only during life that neuritis may assist the dia- 
gnosis of tumour. As an instance, I may mention the ease of 
a man who died soon after his admission, with hemiplegia, 
into University College Hospital. The autopsy revealed a 
soft area, bounded and crossed by trabecnlfo of firmer tissue, 
which was at first thought to be an area of old softening with 
some connective tissue formation in and about it. It was 
suggested, however, that it might be a tumoiu-. Before it 
was examined with the mii.Toscope, the backs of tlie eyes were 
removed, and found to present distinct evidence of neuritis — 
swollen papilliB with htemorrhages. A diagnosis of probable 
tumour was therefore made, and was fully confirmed by the 
microscope. 

From the facts given above it is evident that optic neuritis 
may, in some cases, afford not only diagnostic, but prognostic 
indications. A subsidence of neuiitis which has uot reached 
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liny oonsidorablo degree of intensity, may be taken as indicntr 
ing, in roost ataea, a retrooession of the growth, and a neuritis 

of very ohronin ciiursG alTords eWdenoe that thfjirogrees of 
the tnnmur is equally ehronie. It might be aupjioaed, there- 
fore, that the absence of neuritis would indicate still greater 
ohronieity. This, however, cannot be inferred, since tumours 
of very rapid course may be unattended with neuritis, and it 
is only when neuritis is actuaUy present that a prognostic 
inference can be drawn. 

It has been remarked that optic neuritis iu tumour of slow 
growth often occurs not long before death. In such cases, 
also, it affords some prognostic indication. In more acute 
casea, or in those in which it developes early, it has not the 
saroe significance. It would appear as if the mechanism for 
the production of neuritis were, in the latter cases, readily 
excited, while in (he former it is the result of changes of such, 
a degree as to be iji compatible with the long continuance of 
hfe. 



Simjjfc fitrop/i;/ of the optic nerves occurs in cerebnd tumour 
more frequently than in any other form of cerebral disease, 
since it is due not only to the effect of the growth in destroy- 
ing by invasion the fibres or centres of the optic neri-es, but 
also to the secondaiy consequences of the tumour — its indirect 
pressure, the pressure of ventricular effusion on the chinama, 
and the effects of the meningitis which occasionally accom- 
panies growths. Such atrophy has the chai-acters of secondary 
ati-ophy of the optic ner\'e9, the features and origin of which 
have been already described. But 8ira])le atrophy is far less 
common in cerebral gi'owtlis than the atrophy which is con- 
secutive fa) netuitis. Great caution is also necessary iu infer- 
ring, from the appearance of discs long aft«r the onset of 
the atrophy, that was suuple and not consecutive, since, as 
already many times stated, the clioracters of the latter may 
ultimately resemble very olosely those of the former. It is 
to be noted that in many cases, as in Case 6 {PI. II, 4) 
the mischief which results in indirect pressure on the optic 
nerves or commissure, or tnicte, w.-ctun later iu the historj' of 



e tumour than optie neuritis, and it is not unoommon frir 
sight, damaged much or little by the neuritic process, to fiul 
rapidly at a subsequent period from Beoondory pressure effects. 

D HYDATID CYHTS 

Aniopialed Cliiingea. — A i/ysticereus lias been oocasionally 
observed in the vitreous humour, but the coincidence of one 
there with the symptoms of cerebral tumour due to another 
in the brain, ha« not, I believe, hitherto been recorded. 

Camecutire Clmnjiis. — Optic ueuritis is frequent in hydatid 
eyate, having all the chametera of the nemitis which oecurs 
in growths — swollen papilla, obscured and tortuous vessels, 
hremorrhages. It has been observed with hydatid cyst of 
both cerebrum and cerebellum. It may go on to consecu- 
tive atrophy, life being prolonged for years. The few cases 
on record of neuritis asscx'iated mth eysts in the brain, the 
nature of which was not ascertained, were probably examples 
of hydatid disease. 

Ixtiia-Cbamai. Aneurism. 

Miliary aneurisms have been spoken of in connection with 
cerebral htemorrhage. lutra-cranial aneurisms of larger size 
ore not, as a rule, accompanied by any msociutcd ocular changes : 
those of the oentral artery of the retina being ttio rare to be 
of significance. Nor do they often cause cojiseciiHve changes, 
except their position is such as to press upon the optic ner\-6 
(causing unilateral amaurosis and secondary atrophy), on 
the ohiasma (bilateral atrophy), or, very rarely, on the optic 
tract (causing heniiopia). An aneurism of the internal carotid 
may obstruct the cavernous sinus, and cause transient fulness 
of the retinal veins without papUlary changes. Commonly the 
pressure is relieved by the free communication of the ophthal- 
mic and facial veins, and the enlarged angular vein may be 
conspicuous beneath the skin. In rare cases, however, an 
aneurism in tliis situation has led to optic neuritis, as in a cu.se 
recorded by Michel,* in which double neuritis, with evidence 
• " Aroh. (. Oph." xxxiii. 3, p. 225. 
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of nbetTaction, was the first eig^i of a 'irsiiid aneuriam of the 
two internal carotids which Lad prwtsed on the optic nervee. 
The optic nerves at tlie spot showed evidence of interstitial 
inSaniinatioit. Dr. Holmes, of Chicago, lias recorded several 
cases in which optic neimtiH co-existed with intra-crauial 
bruits, and in the only one on which & post-mortem was 
ohtainnl an aneurism of the internal carotid was found; but 
there was also an adjacent growth in the pituitary body. 

In an interesting case, lately published* by Mr. Jea&eson, 
of Neweastle-on-Tyne, although there was no post-mortem, 
an aneurism of the internal carotid probably existed, and 
caused unilateral papillitis ('* ' stauungs-papilla ' : congestion 
ftith Oidema "). The other s;y-mptora8 were, a loud murmur 
arrested by compression of the carotid, paralysis of the third 
nerve, and subsequently aphasia. 

It is probable that in these cases the neuritis is descending, 
the result of the involvement of the nerve in inflammatory' 
changes around the aneurism, and not due to pressure on the 
cavernous sinus. The evidence of this is that, apparently, 
aneurisms which produce the same effect on the sinus may or 
may not be accompanied by papillitis, and that when the 
latter is present the enlarged communications with the facial 
vein may {as in Mr. Jeaffreson's case) afford the same 
evidence of relief to mechanical obstrucfion. 



Internal Hvdkooephalus. 

In simple internal hydrocephalus without growth there is 
ooniHionly at first no ophthalmoscopic changes, and there may 
be none, even though the distension of the ventricles is such 
as to cause a marked increase in the size of the head. Some- 
times there may be slight fulness of the retinal veins. At a 
later period, and sometimes early, sight commonly fails, and 
the signs of simple white atrophy of the optic nerve are then 
present. lu several cases the onset of the atrophy has been 
watched, and the occurrence of any neuritic process excluded. 
In a few eases signs of neuritis have been observed to precede 
• " The Lannet," Uarch 8, 1873. 




MENINOKAI, GROWTHS. 1<17 

the atrophy (Allbutt), the neuritis being similar to that Be«n 
ill tiimnur, hut sUght in degree. 

The sinipte atrophy of the nerves is usually duo, as Tiirck 
pointed out, to the pressure of the distended third ventricle 
on the optic chiasma, and even on the tracts. In one case in 
an adult the diatended ventricle appeared at the base as a 
bladder measuring ten lines by eight {Porster). 

It has been remarked by Bouchut that the ophthalmoBcopio 
changes may serve to distinguiali chronio hydrocephalna from 
the large head of rickets ; but from the lateness of the optio 
changes the cases must be very rare in which the nature of 
the disease is not clear long before ophthahnoseopic signs are 
present. 

DISEASES OF THE MENINGES OF THE BRAIN. 
Mkningk.u. Growths, 

Tiimours springing from the pia mater always involve the 
cerebral aubstanoe to a greater or less extent, and their eSeote 
have been included in the account of cerebral tumours. 

Tumours springing from the dura mater over the convexity 
also commonly cause the some effects, in the brain and on the 
eye, as growtlis in the brain itself. 

Growths springing from the dura mater of the base of the 
brain also frequently cause optic neuritis. They do this some- 
times by the direct influence on the optic fibres. Sometimes, 
when remote from these, growths which merely damage the 
nerve centres by pressure cause optic neuritis in its most 
intense form. Cases are on record, moreover, in which the 
optio neuritis was for a long time the only symptom of such 
a growth ; as in one case in which, after months, hemiplegia 
came on, and was found to he due to a sarcoma springing 
from the periosteal dura mater, and which had compressed 
the left hemisphere of the cerebellum and the left side of the 
pons Varolii.* In the case figured in PI. V. 5, optic neuritis, 
although not the earliest symptom, reached its height before 

• Ptttfenatcuher and Genth'H "Atlpui of thu Pitth. Amit. of tho Eyeljall." 
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any mot^ir pftmlysia occurred. The tumour epnmg from tho 
(luni mtiter, and liiid pomprossed the right side of the ponis 
and right hemisjihere of the cerebellum. 

Meningitis accompanies meningeal growths even more 
frequently than tumours in the eubetance of the hrain, and 
may give rifie to the changes in the eye described in the next 
section. 



The effects of meningitis on the eye vnry much nccording 
to its seat, being alight when the inflammation ia on the 
convex surface of the hemisphere, and often marked when the 
meningitis is at the base. In many coses, ophthalmoscopic 
changes are entirely abaent, and when present they are 
apparently rather consecutive to, than concomitant with, the 
encephalic vascular disturbance. They afford, as Manz and 
others have pointed out, little support to the doctrine that the 
intra-ocular circulation shores and reveals diBturbanw^s of the 
encephalic vessels. It will be convenient to eonsider sepa- 
rately the changes in the several forms of meningitis. 

Simple Meningitis. — Acute simple meningitis of the 
convexity is usually unaccompanied by ophthalmoscopic 
changes ; if it lasts for a considerable time some hj'penemia 
of the disc may be present. In a case of purulent menin- 
gitis, suppurative inflammation of the eye {chemosis and 
post-mortem infiltration of the retina with pus) was 
observed by Berthold.* Lcubet has recorded a case of 
purulent meningitia of the convexity secondary to septiciBmia 
in which there was intense inflammation of the ojitio nerve 
in front of the commissure. The only changes in the eye 
were distension of the retinaJ veins and hromorrliages. 

Chronic simple meningitis of the convexity, slight in 
degi-oo (such us that of which traces ui-e often found in the 
brains of di-uukards), is also commonly unattended by any 
optic change. The slight oodema and congestion of the disc. 




1 Been iu (throuio nlcoliolism, is probably the result 

nf tho tnsicmic condition as well as of the enoephftlio 
ohaiigo. 

Simple meningitiB of the base is very rare, except in 
association with tumour or some bone disease. Optic neuritis 
may oociir by direct propagation, and in those cases, in which 
the disease is chronic (as in Cases 1 and 4), the visible 
changes in the disc may be considerable in degree and 
duration. Basilar meningitis is, however, in most coses 
tubercular or syphilitic. 

TuBEHCl'LAR MENINGITIS : AssociaUd CoiuUfioii. — Tuhercles 
of the choroid may now and then be found in tubercular 
meningitis, and funiisli valuable diagnostic information, as in 
Case '■iH. But their opciurence is rare, and they ore much 
rarer, as Colinheira pointed out, in tubercular meningitis than 
in general tnberouloeis without meuingitia. Dr. Heinzel" never 
saw them in forty-one cases of tubercular meningitis which 
be examined with the ophthalmoscope, and the case figured 
(PI. XV. 1) was the sole instance in which they were found 
in twentj-six cases examined by Ur. Garhek at the Hospital 
for Sick Children. 

Coiiteculive Changes.-^h. peculiar marbled reflection from 
the retina has been described by Leber and Hook, occurring 
especially along the neighbourhood of the veuis. They have 
seen it in conjunction with tubercles of the choroid. It is 
not due to neuiitis, but may precede the latter. Nevertheless, 
redness of the disc is sometimes observed in association with 
this reflection. A somewliat similar reflection, chiefly around 
the disc, boa been described by Many, as the most frequent 
change. He associates it with cedema of the sheath of the 
optic ner;'e. It is no doubt due to a slight ojdoma of the 
retina (iinmpape PI. I. •^). 

Changes in the optic discs of more considerable degree .'ire, 
however, present in tubercular meningitis in such a propuiiiou 
of the ca«eH as to constitute a very important sym]itoni tjf the 
disease. The frequency of the occurrence hn*) been variously 
Jahrbuch fOr KmderhoU^Dde," ISTo, p. 331. 
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stated. They do not occur in tlie rare caaeB in wliich the tuber- 
cular inflammation is confined to the convexity of the brain. 
In the oases of basal meningitis clianges are, in some, entirely 
absent. Dr. Qarlick," of twenty-six coses carefully watched 
at the Children's Hospital, found the discs normol through- 
out in five ; distinct swelling was develniied in about half the 
whole number, increased rednesn only in one quarter, and in 
a few others only distension of veins. In many of these 
cases, however, the changes were slight, and their pathological 
character was recognizable only by their development under 
observation. It is ])n>bable, then, that considerable changes 
(we present in one half the ctisee, and that in two-thirds of the 
remainder, shght alterations will be found if the discs are 
watched with care from day to day. The occurrence of con- 
gestion and codema of the disc seems to be especially related 
to the occurrence of inflammation, and the formation of 
lymph, in the anterior part of the base about the chiasma and 
the optic nerves. 

The degree of change is rarely great. The disc becomes 
full-coloured and its outlines hazy. Sometimes this and dis- 
tended veins constitute the only morbid appearance. More 
oft«n swelling, with undue striation, becomes visible to direct 
examination, and the edges of the disc gradually cease to be 
recognisiable. The disc has sometimes a reddish-grey look. 
In several recent cases I have noted that the colour of the 
swollen papillffi was ranch paler, especially on examination by 
the indirect method, than the neuritis of cerebral tumour, the 
aspect suggesting the idea of a subsiding neuritis rather than 
one that is commencing, and this in cases in which the neuritis 
was quite recent. The neuritis rarely posses into a more uitense 
degree. The veins are often, though not always, over-dis- 
tended from the first. In Dr. Garlick's observations their 
distension was especially related to excess of subarachnoid or 
veiitricidar fluid. Occasionally white Unes along the sides of 
the vessels are unduly conspicuous. Hiemorrhages are rare. 
Sometimes white spots are seen in the neighbourhood of the 

* Papvr uumiDQiiicated to the Riijol He<iioHl and Cbirurgriciil Suoioty in 
thv present wmaiiiD (ISTH-S). 
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swollen disc. They axe in the substance of the retina, and 
consint. of ail accunmlatinn of lymphoid coqmscles in the 
miclear imfl moleoular layers, or on degeneration of nerve 
fibres. Thfly may rwidily be mistaken for tuberolea of the 
choroid. It has been thought that they are of the nature of 
tiibercleB, and they have accordingly been described as retinal 
tuberolee, but very similar spots are seen in neiiro-retinitia 
from other causes. Occasionally a gauze-like opacity is seen 
over a wide area of the retina, with scattered white poinla and 
flakes (Heinzel). Very rarely retinal hfemorrhages are 
associated with the pajnllitis.* 

The ehaugea which occur in tiibercular meningitis are 
always double, though often more advanced on one side than 
on the other. In some cases the excess was found by Dr. 
Garliok to be on tlie side of the chief cerebral change, but in 
a few it was on the other side. In most cases the patients 
die not long after its development. It is doubtful how far it 
aifect« vision. Dr. Clifford Allbiitt beheves that cases of 
meningitis often recover, the neuritis passing away, and sight 
being preserved or restored. This observation is supported by 
two eases described by Dr. Garlick. The symjitoms were 
headache, vomiting, constipation, irregular pulse, normal tem- 
peratiu'e, and the development of opbthalmoscopio changes 
under obsen-ation. In both cases recovery was complete. In 
another case observed by him an increase in pidmonary s^-mp- 
toms was attended by a marked decrease in the cerebral 
symptoms, and in the optic changes, for five days before 
death. 

Cases of optic nerve atrophy of old-standing are occasionally 
seen in which sight was lost in early life with acute cerebral 
symptoms very like that of an attack of meningitis. Several 
Bueh cases have been related by Mr. Hutchinson.f Incipient 
atrophy was noted by Ileinzel in one case of long duration, 
and in tAvo others he observed the initial stage of consecutive 
atrophy. 

The neuritis which accompanies tubercular meningitis was 



k. 



• Heinzel, W. dt. p. 341, Caaos 6, 
t " Oph. HoHp. Rop." T. alU un(J . 
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regarded by v, Graefe as affording the typical example of 
descending neuritis, the inflammation passing direofly from 
the membranes to the optic nerves. With this my own 
esperienoe accords. In some tfosea the existence of inflamma- 
tion in the trunk of the nerve is obvious on naked eye 
esninination. Tlie ner\'e ie swollen, softenfKl, and reddened. 
In most cases it may be demonstrated by microscopical 
examination. 

But the discovery that the optic sheath is often distendei.1 
with fluid, ]ust as in the neuritis of tumour, has led Manz and 
Ijeber to the oouclasion that the neuritis of meningitis is 
probably produced iu the same manner as that which they 
assume to occur in cerebral tumour, viz. : the increase of 
intra-eranial pressure forcing the subarachnoid fluid into the 
sheath, and so constricting the end of the nerve. There is, 
however, no correspondence in these cases between the occur- 
rence of neuritis, the existence of increased intra-cranial pres- 
sure, and the distension of the sheath. The latter is probably 
related solely to an iucreaao of the siibai-aclinoid fluid, without 
which even great distension of the ventricles not only does not 
cause dropsy of the sheath, but may even remove it." For 
the settlement of the question more facts are needed regarding 
the relation of the supposed factors, and especially regarding 
the microscopical evidence of a descending neuritis. 

In a considerable number of cases the symptoms of 
meningitis are distinct before the ocular changes ore 
developed. In such cases the ophthalmoscope corroborates 
rather than assists the diagnosis. But in some cases the 
cerebral symptoms are latent or dubious, and in these the 
examination of the eyes may aiford very valuable help, and 
it is probable that it would do so in at least one-third of the 
coses. Of the twenty-six cases watolied by Dr. Gai-Uck, the 
ophthalmoscijpe was of real diagnostic assistance in six, and 
probably would have been so in a larger ntmiber had earlier 
examination been practicable. In one case, which lasted 
twenty-sis days, the symptoms were indefinite until the 
ninteenth day, whereas on the fourteenth day tlie oplithalmo- 
* For uu iuRtimcp of this eSeot in oercbral tmnoiir aeo Coae 21. 



DISEASES Of ■ 



143 



Jopie ohanges were bo umnistakaWe that the diagnnsis of 
meniiigitiB wits confidpntly made. In another vase, opbthalnio- 
Bcopic changes were distiuct on the ninth day, the sj-mptoms 
were diagnoetic only on the fifteenth day, the patient dying 
on the twentieth day. In both these coseB, the changcB about 
the nptic coraraiBsure were much more mai'ked than those 
elsewhere. 

Duiing the course of meningitis a diminution of the cerebral 
symptoms may be nceompanied by a diminution in the ocular 
ohanges. 

Syphilitic Meningitis. — Syphilitic meuingitiB may he 
associated witli tlie ocular signs of syphilis, and may onuso 
optic neuritis. 'When localized at the haso the eigns are similar 
to those of tuhercular meningitis, but more chronio in course 
and more considerable in degree. When localized in the 
convexity, ocular sympt<ims may be entirely absent. If 
the case is not subjected to proper treatment, and local chronic 
meningitis persists, the disc may pass into a condition of 
intense neuritis, similar to that which is seen in cerebral 
tumour, as in the disc shown in its later stage as PI. II. 1 
(Caae 2). 

EpiDEMir Cerebro-Spixai. Mp;MNniTis.— Optic neuritis 
may occur, although it is rare. Scbimier found it in only one 
of twenty-seven eases examined. A purulent irido-choroiditis 
is much more frequent. 

TRAtiMATu; Meningitis often causes ophthalmoBoopic 
changes, of which an instance is shown in I'l. HI. 5, a case 
in which fever, delirium, smd convulsions succeeded a fall on 
the head. The neuritis suhsided with the symptomB. (These 
cases are considered farther on— "Injuries to the Nervous 
System.") 

Diseases of the Cranial Bones. 

Caries. — In caries of the sphenoid bono, or suppuration be- 
neath the periosteum, the inflammation may extend to the ojitic 
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nerve, damaging it, and causing simple atrophy, or, descending 
the nen'e, may produce intra-ocular neuritis. The disc shown in 
PI. III. 2 (Case 1, appended), is an illustration of this effect. 
The damage to the nerve was just in front of the chiasma ; 
the neuritis coincided in onset with an increase in local 
symptoms, which ended in an attack of meningitis, from 
which the patient died. When the drawing was made, the 
neuritis was confined to the eye corresponding to the damaged 
nerve ; soon after the onset of the meningitis, a day or two 
later, similar neuritis made its appearance in the other 
eye. In this case there was no change in the sheath of the 
nerve. In a case recorded by Homer, of caries of the 
sphenoid, the sheath of the optic nerve was distended by 
purulent material as far as the eyeball. 

Caries of the bone, at a distance from the optic nerves, does 
not cause ophthalmoscopic changes unless it excites meningitis 
or cerebral abscess. 

Thickening of the Cranial Bones. — General thicken- 
ing of the cranial bones may cause optic neuritis and consecu- 
tive atrophy. Neuritis, with great swelling of the papilla, 
was present in a case of this description in the Ciueen Square 
Hospital under the care of Dr. Buzzard. The general 
thickening of the bones of the skull appeared to be of a sub- 
inflammatory character. There was no post-mortem exami- 
nation, as the patient recovered, but Michel has recorded the 
case of a boy who was blinded by neuritis and consecutive 
atrophy early in life, and who died set. fifteen. The necropsy 
revealed great hyperostosis of the bones of the skull, by 
which both optic foramina were considerably narrowed. The 
optic nerves were atrophied from the chiasma to the eye, but 
the orbital portion was greatly thickened by hyperplasia of the 
cellular tissue in the subvaginal space. A similar case has 
been described by Manz, in which the tissue between the 
sheath and the nerve had a semi-gelatinous aspect. Michel 
explains this change, by assuming that the narrowing of 
the foramen leads to retention within the slieatli of lymphatic 
fluids, which cause irritation. 



1 OF THE ORBIT. 



In other cases, Bunllar condition of Inme, exostoses, &o., 
narrowing the optic foramen, liave caused only simple 
atrophy of the optic nen-e. 
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Iiijliimma/ori/ procesieg in Hie orhi't, cellulitis, as in facial 
erysipelas, inflammation at the hack of the orhit, or periosteal ■ 
affections, may catise either simple atrophy or neuritis and 
consecutive atrophy. In the one case, tho nerve is simply 
compressed hy the inflammatory products, or, if inflamed, the 
inflammation is localized. Sight is lost sometimes very 
rapidly, and sirajile secondary ah-ophy of the lower portion 
of the nerve results, with occasionally ultimato narrowing 
of the vessels (AHhutt and Tealc). In the other case, tho 
inflammation is eorammiieated to tho nerve, and descends 
along it to the eye, or inflammatory processes in the sheath 
lead to a secondary papillitis. 

Case 31 appended (PI. II. 3} affords an example of tlie 
occun-ence of simple atrophy of the nene due to this cause. 
It is a tj-pe of which a good many cases are recorded in 
medical literature,* in which loss of sight of one eye comes 
on Bminltaneously with paralysis of all the ocular rausolca, 
sometimes with tenderness on pressing the eyeball Lack into 
tho orhit. The sj-raptoms have been ascribed to hiomorrhage 
(v. Graefe) or inflammatory mischief (Baumeister) at the 
hack of the orhit. In the case iUustmtcJ, the cause was 
almost certainly "rheumatic" infianiniatory mischief, for tlie 
symptoms eame on suddenly, with much jiain, aff«r exjioBiu'e 
to L-old, in an intensely rheumatic woman, -who had previously 
had an attack of " rheumatic " paralysis of the facial nor\-e. 
Tho paralysis of the ocular muscles slowly jiassed away, that 
of the optic nerve persisted, and the disc slowly pasEcd info 
atrophy without the least sign of neuritis. 

A very similar state of the nerve may result from a blow 

• S.g., them recorded by t. Qmefe. " Arch. f. Oiilith." Bd. i. Heft. I, 
p. 4H, nnd BaimifiBtiT, ibiil Bd, xii. Heft, 2, p. 204. 
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on the head (Case 32). These conclitions are considered 
farther on in the section on " Injuries to the Head." 

Tumours in the Orbit. — A tumour at tlio back of the orbit 
or of the optic nen'e, may cause neuritis sucli as results from 
intra-cranial tumour, but it is always unilateral and com- 
monly associated with exophthalmos, wliich constitutes the 
distinctive sign of the affection. 

Injuries to the Head. 

Injuries to the head, blows, falls, &c., frequently cause 
ocular symptoms and often very marked ophthalmoscopic 
signs. The forms of ocular affection are of several varieties. 

1. Damage to, or loss of sight, without ophthalmoscopic 
changes, or with very slight alterations — simple congestion 
of the disc, easily overiooked. This may residt from blows 
on the anterior portion of tlie head. In many cases the 
mischief is probably direct damage to the retina, for in slight 
cases an alteration of vision has been noted such as must be 
ascribed to disturbance of the retinal elements. For instance, 
in a case recorded by Gosetti, after a blow on one angle 
of the orbit, near objects appeared imduly large, and there 
was some colour-blindness, but no ophthalmoscopic change. 

2. Optic neuritis has followed injuries to the head in many 
cases, at an interval of a few days or weeks. It is apparently 
due to secondary results of injury, especially to meningitis 
(PI. III. 5), less commonly to traimiatic inflammatory soften- 
ing of the brain or hernia cerebri (Case 50). The neuritis 
may be slight or considerable, and may entail loss of sight 
and consecutive atrophy. When occurring long after an in- 
jury it may be due to abscess of the brain, as was possibly 
the case in a patient who presented double papillitis a year 
after a \Tlolent blow from an exploded shell, over one eyebrow, 
causing ultimately necrosis of bone.* 

3. Simple atrophy of the optic nerves, imilateral or bila- 
teral, may result from injuries which damage the optic nerves, 
directly or by pressure from secondary inflammation ; in 

* Recorded by Boncour, ** Joum. d*Ophth." July, 1872. 
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some cases it apporentlj results from simple ooacuseion of tlie 
neryes and retina. An example of tliia eoiiilition waa pre- 
sented hy Case 32 appendtHi. A fall on the i-iglit side of 
the head and shoulder, injuring the cireumflex nerve, was 
followed hy alow grey atrojihy iif the right optic neire. In 
aueh eases sight often fails some time bi^fore the oplithalmo- 
soopic signs of atrophy are apparent. 

Concumion of the Brain is attended by no ophthalmoscopic 
change. Simple cououssion of the nerve and retina may, 
however, as just stated, cause loss of sight and slow atrophy. 

Contusion ami Laceration of the Bruin may entail optio 
neuritis, oonmrionly shght in degree, although sometimes 
marked, with increased vascularity, and redness and opacity of 
the adjacent retina. It is apparently due, in some t^jses, to 
a secondary meningitis, but may occur from the direct effect 
of the blow. It may constitute a viduahle indication of the 
occurrence of greater miscliief than a mere concussion. For 
instance, in a case recorded by Gazet,* the aj-mptoraa of 
concussion were followed by neuritis and consecutive atrophy, 
and ten weeks after the injury a necropsy showed two foci 
of red softening in the right anterior lobe and one in the 
corpus callosum. Panas has found in such cases distension of 
the slieath of the nerve, and it is assumed, on the Schmidt- 
Manz theory, that thus the neuritis is produced, but this 
is at present unproved. 

Fracture of the Skull. — Fracture of the base passing tlirough 
the sphenoid bone may cause direct damage to one optic 
nerve with loss of sight and subsequent neiuitis and atrophy. 
"When neuritis occurs early, direct damage to the nen-e should 
be suspected. In such cases blood is sometimes fomid estra- 
vftsated into the sheath of the optio nerve, and o-dema of the 
disc with retinal extravasations may accompany the condition 
(Case 49). 

Coniprcisiott of the Brain may, it is said, be attended by 
changes in the fundus ooidi — distension of the retinal veins, 
congestion and todema of the papilla. Siich appeanuicps are, 
however, certainly rare. 
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Traumatic Meningitis entails, very eommoiily, ophthalino- 
Boopic changes similar, for the most i)art, to those which are 
foimd in tubercular meningitis. Meningitis often results 
from fracture of the base of tlie skull, and is as often attended 
witli neuritis as is tubercular meningitis. An instance of 
traimiatic mischief with neuritis is afforded by the case 
figiu'ed in PI. III. 5. The neuritis came on ^^'itll mental dis- 
turbance and convidsions, following, at an ulter^'al of a week, 
a fall on the head. The change was slight in degree, although 
very distinct, and passed away soon after the cerebral 
symptoms subsided, leaving no trace. When the neuritis is 
more intense, blindness may result. Ilock* has described the 
case of a child who had symptoms of meningitis five months 
after a fall on the head. Oi)tio neuritis (" descending '*) was 
foimd with the ophthalmoscope, sight being little impaired. 
Four years later, however, the child was healthy but blind, 
with atrophy of both optic nerves. In other cases of the kind 
actual meningitis has been found. The neuritis may be asso- 
ciated with the signs of mischief at the base of the brain, 
paralysis of ocular muscles, &c. The chronic inflammatory 
consequences of an injury (chronic meningitis, inflammatory 
" growths," &c.) may persist and progress for a long time, 
even for years, as in Case 4 (PI. VI. 2), in which meningeal 
growths, apparently the result of chronic inflammation, were 
found beneath two old fractures of the skull, the result of 
injuries received several years previously, and at the base the 
results of clironic meningitis damaging the arteries (and 
causing fatal softening), but no recent change. 

Hernia Cerebri ^ resulting from fracture of the skull, vd{\\ 
loss of bone, may be accompanied with neuritis, as in Case 50. 

Necrosis of the Cranial Bones, — The damage to bone by 
injury may cause necrosis and meningitis or abscess of the 
brain, both of whicli may entail inflammation of the optic 
nerve. As Dr. Hugldings Jackson has pointed out, the rela- 
tion of the symptoms to the injury may be obscure and 
imsuspected by the patient or friends, so that careful attention 

♦ " Oest. Jahrb. fUr Piidiatrik," vol. v. 1874, p. 1. ** Nagers Jahresb.'' 
vol. v. p. 427. 
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Bhoidd be paid to any sign of injury, sucli as puffy swelling, 
&c., and the oocunfnce of a blow or fall should be carefully 
asked about in all cases of looal brain dist'aae. 



DI^iEA.'iES OF THE SPINAL CORD. 

AtviE Inflammation. 

rriniary myelitis and spinal meningitis are, as a rule, 
unattended by any changes in the fundus oculi. The only 
published exceptions to tbo rule have been recorded by Dr. 
Clifford Allbutt, who has doserihed ono case of [lartial atrophy 
of the discs after a myelitis of the dorsal conl, and a case of 
ebronic myulitis in the upper doi-sal region, with tendemoss 
at the second dorsal vertebra, in which there was reddening 
of the discs, and so much effusion that the edges of the discs 
could not be seen. The tint afterwards slowly changed to grey, 
and a eonditiiDn of partial atrojiby persisted. 



Sclerosis of the Cord. 

posterior sclerosis : i.dcomotor atax^'. 

Atrophy of the optic nerves is, as is well known, frequent iu 
locomotor ataxy. In what proportion of the cases it occurs is 
difficult to say. Ophthalmic surgeons have been impressed 
with its frequency. It constitutes a large proportion of the 
cases of simple atroiiby. Charcot believes that almost all coses 
of so-called simple atrophy ultimately present spinal symptoms. 
But we must not infer from this the converse proposition that 
most cases of ataxy present optic nerve atrophy. No statistics 
at present published afford any guide, because eases of ataxy 
are of too orduiary a character to obtain pubhcalion, and the 
opportunity for seeing cases of ataxy on a sufficiently largo 
scale to afford any trustworthy basis for statistics is rare. 
Moreover, the whole history of a case is necessary, up to its 
close, before the oceurrenee of optic nerve atrophy can bo 
excluded. 
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My o^^^l experience, mainly at the National IIoBpital for 
the Paralysed and Epilei>tic, suggests that atrophy of the 
disc is not nearly so common in ataxy as is often stated. Out 
of thirty consecutive cases, only tliree presented optic nerve 
atrophy. Caution is of course necessary in drawing an 
inference from this, because many of the cases were only 
under observation for a short period of their historj', and it 
is possible that the oc<jurrence of atrophy may take patients 
to other institutions. Still, from these cases in connection 
with others (not included in the above), and which I have 
been able to wateh for a long period — some of them imtil 
death — I do not think that optic nen^e atrophy occurs in more 
than fifteen per cent, of ataxics. When it does occur, it is 
more frequently an early than a late symptom, occurring 
before rather than after the difficulty in walking has 
become considerable. When sight is lost, the inco-ordina- 
tion is gi'eatly increased — the condition which the physician 
employs as a test to exaggerate the difiiculty, the withdrawal 
of the guiding visual sensation, being permanent. But ad- 
vanced atrophy is often seen in cases in which the ataxic 
symptoms are, even as increased by the bhndness, so slight that 
a careful investigation is necessary to discover them. Blind 
people often walk in a more or less hesitating and imcertain 
manner, and the uncertainty of shght ataxy is easily attributed 
to the blindness. Inquiry, however, elicits other s^Tnptoms, 
as pains in the limbs, esi)ecially " lightning pains," and loss of 
sexual power, and careful obser\'ation of the gait shows an 
unsteadiness in turning, and in standing with the feet, toes 
and heels, close together. It is, however, well known tliat 
the atrophy may occur before any ob^dous sjTnptoms refer- 
able to the cord. One extreme instance of this eaily atrophy 
has come under my own observation, in which the atrophy 
of the discs was complete, and vision lost for twenty years 
before the first symptoms of ataxy showed themselves. But 
in many such cases the loss of the " knee reflex," * an early 
symptom in ataxy to which Westphal abroad, and Grainger 

♦ I.e., tlie nonual jerk of the leg when tlio patella tendon is struck, the 
leg being iu a poHition in which it is free to move. The most convenient 
posture is with one thigh placed across the other, or (especially in stout 
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Stewart and Biizzurd in tliis country, have drawn special 
attention, precedes other symptoms, and if looked for will 
often be found to co-exist with optic neire atrophy when 
other symptoms of ataxy are absent, A very marked ex- 
ani[ile of the same relation, in which the atrophy existed for 
fifteen years, associated only with lightning pains ojid Iobb 
of the knee reflex, has been related by Ur. Buzzard.* An 
instance of the oceurrence of atrophy when the spinal symp- 
toms ore very slight is afforded by Cose 33. 

'NVhen the ati-ophy is advanced, Uie optic discs are usually 
grey, even to indirect examination, and to direct examination 
very grey and mottled, the meshes of the lamina cribrosa dis- 
tinct, the excavation considerable, the edges sharp and clear, 
the aelerotio ring distinct. To ordinary daylight the tint is a 
greenish grey ; to gaslight a bluish or iron grey. Its cliarae- 
ters are sliown in VI. II. 6, Less commonly, the discs appear 
white to the indirect method of examination, hut a grey mottling 
con always be seen with the direct method. Tlie vessels usually 
are of the normal size. The grey disc and normal vessels 
have been supposed to be peculiar to this form of atrophy, but 
this is incorrect. The disc in afrojihy from post-orbital pres- 
sure on the nerve, such as that shown in I'l. II. 3 (Case 31), 
may present exactly the characters of the atrophy of ataxy. 

A stage of lij-penoniia, " clironic optic neuritis," has been 
described by Dr. Clifford Allhutt oa sometimes prciceding 
the atrfjphy, but tile occurrence of this condition has not been 
confirmed by other observers, I have frequently looked for 
it, but without success. 

ITie anotomical characters of the atrophy have been already 
described (p. 95). The trunk of the optic uer\-e is commonly 
nearly nonnal in size, but is grej' and seuii-tranBlucent. The 
grey degeneration may stop at tlie chiasma, but often, as 

pereoim) witli the tliigii resting' juatabose the knee on the obBcrvcr'a <inn, hia 
haoA Yieiag plnucd on the uther leg. The leg which is tested Hhoold doinnd 
not quito vertioally. In oomraencing ataxy no jerk ooeura. It must not 
be hiatilj inferred, however, from Iho oocurreuoo of tho jerk, that tho 
atrophy ia unconnected with distitSG of the uord, bccauKe lul«nd wtleroaiB, 
in whiob there in an cxuctw of thi? knee reflex, inay, in rare cawa, be 
Bocompaniud by optlo narre atrophy. 
• " Brain," No. 11. 1873, p. 168. 
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Tlirok pointed out, involves also the optic tracts, and eon bo 
traced to the extcTnal c*oiiK)ra geni<'ulata. The niicn)ecoi>ical 
invo8tigati<in8 (of Leber especially) have shown that the change 
in the nerve consists of an increase hi the interstitial tissue, and 
sometimes the formation of translucent colloidal tissue around 
the vessels as in PI. XVI. 5, together with a wasting of the 
nerv'o fibres. The histological resemblance to the change in 
the posterior columns is not so close as has been asserted. 
Charcot has suggested that the change commences in the 
nerve fibres, and is essentitdly parenchymatous, and the view 
has much probability, but it rests on the clinical rather than 
histological evidence. 

The affection is usually bilateral, although often more 
advanced in one eye than in tlie other. In rare eases, one eye 
may be much affected, and the other very httle. 

Symptoms, — The affection of sight is characterized, very 
uniformly, by a progressive perii)heral defect in the field of 
vision, especially extensive on the outer side (Forster). It pix)- 
gi'esses imtil only a small portion is left, situated to the inner 
side of the bhnd sj)ot and enclosing the fixing point. ^ Central 
vision may be little impaired even after the peripheral defect 
has become very great. When the acuity of vision is thus pre- 
sented, patients may, for a long time, be unaware of the affec- 
tion of sight, until indeed the field is greatly reduced. Some- 
times a sector-like defect occurs, which, according to Forster, 
always has its apex at the blind spot, never at the fixing point. 

Colour bhndness is frequent, and is almost always an early 
symptom, as Galezowski and Chai'cot have rightly insisted. 
The first change is commonly a loss of perception of green, 
then of red (see p. 98). It is tliis early affection of perception 
of colour vision which affords the strongest evidence of the 
c<jmmencement of the atrophic process in the nerve elements 
and not in the interstitial tissue.* There is occasionally a 
peculiar sensitiveness to bright light, and the defect in the 
field may at first bo more perceptible in a bright than in a 
dim light, and the latter is pi'eferred by the patient. 

♦ Charcot, "Lc^oiib but les Maladies du Syst. Nerv." Abadie, "Ann. 
d'OcuUstique/' 1878. Lobris, " Thhwi do Paris," 1878. 
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The manner m wliich the atrojihy often precedes 
tlie aymjitoma of Bpiiial miBoliief points to the mutual 
independence of tUo two affections, whatever may be theii' 
relation to a oommon cause. Anatomy wirroborates this 
(lonclusion, for in coses in which botli posterior columns 
and optic nerves are affected, no anatomical continuity of 
degeneration can bo traced. At first the degeneration is 
confined to the optic nerve, in which it eridently begins. 
The two are thus not parts of a progressive degeneration, 
hut are an example of the independent simultaneous affection 
of parts exposed to the action of a common cause, of tho 
nature of which we arc at present ignorant. 

Tlio course of the optic nerve atrophy is very like thot of 
the cord degeneration. Kecovery, if ever observed, is indeed 
a still i-urcr event than in tlie ataxy. The interference with 
tho function of tlie posterior eolumus of the cord may, in a 
recent case, he out of proportion to stnictural change, but in 
the eye this is rare, and tho structural change is that on 
wliiuh oui' prognosis is hosed. At the same time, an an'cst 
of progress is sometimes obtained, as it is in tho ataxy. 
Although ultimately almost all cases increase, yet the pro- 
gress is often very slow, ond many years may pass before even 
a small field is finally lost. Tiio perimeter affords vahmhle 
aid in estimating changes, which patients oi-e ai>t to regard 
too favom-ably. 



Ophthalmic chonges are very rare in cases which present 
the symptoms of primary' lateral sclerosis of the cord. In 
one or two oases, however, I have seen grey atrophy slowly 
super\-ene, similar in character to that met with in locomotor 
ataxy. One such case is appended {Case 34). In another 
cose, a girl in whicli it was well marked, tlie symptoms 
were of combined lateral and insidar sclejosis. 

INSfLAR (dISSEMI-NATEIi) SCLEROSIS. 

Amblyopia occaaiouoUy occuis in insular sclerosis of 
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the bralu or cord, but very rarely goes on to complete 
loss of sight. It is often unattended by the oi>hthalmo- 
scopic signs of atrophy ; the examination is frequently diffi- 
cult on account of the associated nystagmus. In such cases 
the optic nerves may be found to be occui)ied by patches 
of sclerosis, similar to those which occur elsewhere.* The 
nei^^e fibres passing through are not destroyed, their axis 
cylinders persist, and retain impaired functional i>ower, 
although their medullary sheath may disappear. 

Occasionally, however, atrophy of the optic nerves is 
observed in this affection quite similar in its character to 
that seen in ataxy, attended by a similar loss of vision, 
progressing to complete blindness, t An instance of this 
is afforded by Case S4a, appended. 

Caries of the Spixe. 

Caries of the spine in the dorsal region is unattended by 
ocular changes. BullJ has recorded an examination of fifty 
cases, but the changes he met with, confessedly rare, are of 
doubtful pathological character, being confined to fulness of 
the retinal vessels, and sometimes dilatation of the caj^illaries 
of the disc. When the caries is in the cervical region, 
marked congestion of the disc has been described. In one 
case under my o^vn obsen'ation the discs were red, and there 
was much white tissue about the vessels, very conspicuous 
against the red disc (as in PI. I. 2), but the margins of 
the side were quite clear and the pathological nature of 
the appearance was somewhat doubtful. Abadie§ has 
recorded a case in wliich atrophy of the optic nerves super- 
vened, and attributes it to meningitis ascending to the base 
of the brain, of which, however, there was no other endence. 

♦ Charcot, *• Logons siir les Muladieo du Systdmc Ncrvcux," t. i. p. 
206. 

t Magnan, "Arch, do Physiologic," t. ii. p. 76.5. Liouville, **Me- 
moires do la Soc. do Biologie," 1868, p. '231. 

X ** Am. Journal of Med. Science," July, 1875. 

i "BuU. d© la Soo. do Chir." Jan. 12, 1876. 
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Tlie subject of tlie changes in tlio uptie discs in sjiinal 
iuj'urioH lias received a. liirge nmoimt of attention in ooitsc- 
quenoe of the prominence which " railway eases " have given 
to this class of accident. In its scientific relations the suh- 
ject has not escaped the sinister influence which litigation 
exercises on the investigation of facts, and there is no donht 
that the pathological notnre of many of the appearances 
described in those cases has been the result of an affection of 
the mind of the observer, rather than of the eye observed. 
Still, it seems well established that in some cases of spinal 
injury ocidar changes supervene, and tlio obsen-ations of 
Clifford AUbutt especially show that they occur with greater 
frequency the higher up the injury is. The changes are 
those of simple congestion, congestion with oailema, and slight 
neuritis, uniform redness of the disc, and concealment of the 
outlines so that the position of the disc may ultimately ho 
recognized only by the convergence of the vessels. In one 
case a " daffodil colour " was described. Sight is a little, but 
not much, affected, and the condition, which is of slow onset 
and course (coming on some weeks after the injury), usually 
passes away. A remarkable cose of this kind has been 
described by Tborowgood.* A girl, let. twelve, after a blow 
on the lower part of the back, complained of pain and tender- 
ness at the neck, with muscular stiffness. A week after this 
Some dimness of sight came on and increased, until five weeks 
after the blow sight was lost, and well-marked optic neuritis 
was found. Leeches and mercury were employed, and the 
discs and sight recovered completely. 

It has been supposed (especially by Mr. Wharton Jones) 
that a disturbance of the sympathetic is the cause of the 
ocular sjTnptoms in spinal injury. In cases of actual disease 
of the BjTnpathetio, however, no ophtbahnoscopio change has 
been found (Ilughlings Jackson, Riegel, and Jolly). Dr. 
Allbutt suggests that they may be the result of " meningeal 
irritation " passing up to the base of the brain, but other 
evidence of such irritation has not been recognized. 
• " Clin. TrftOB." vUi. 187fi, p. MO. 





156 MEDICAL OPHTHALMOSCOPY. 

FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM. 

Exophthalmic Goitre. 

Tho conspicuous ocular symptoms which form part of 
Graves' disease might load to the expectation that changes in 
the fundus oculi would be found in that affection. As a rule, 
however, it is not so. The prominence of the eyeballs does 
not lead to any alteration in the optic nerve. The retinal 
ortoiies participate in the general arterial dilatation, which 
occurs so uniformly in the disease, and is ascribed to a 
paralysis of the sympathetic vaso-motor fibres. The arteries 
are larger than normal, and when their course is favourable 
for their comparison with the veins, the two may be obsei^'ed 
to be nearly equal in size, cleaily in consequence of arterial 
dilatation. The strong pulsation which occurs in the arteries 
of the head and neck, in consequence of their dilatation, and 
of the excited action of the heart, may be \isible in the 
retina as a spontaneous arterial pulsation, as Becker first 
pointed out. 

Chorea. 

Embolism of the central artery of the retina is an ex- 
tremely rare result of the endocarditis, which is generally 
found (post-mortem) to be associated with the disease in 
severe cases. Only two instances have been recorded; the 
best marked case is that of Swanzy, of Dublin.* Tho 
embolism occurred at the time of the commencement of the 
chorea, and was in the left eye. The chorea was most severe 
on the left side. The state of the heart is not mentioned. 
The other case is recorded by Forster, but was not seen until 
some time after its occun^ence. The patient, a child, had 
suffered from chorea for some years, and during the chorea 
had lost tho sight of one eye. The disc was atrophied, and 
the arteries verj'- small. 

It is probable that double optic neuritis, slight in degree, 
may, in rare instances, occur during the height of the chorea, 

♦ "R. L. Ophth. Hosp. Rep.'' viii. 181. 
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just as it does in other diseases attended with intense func- 
tional disturbance of the brain. Such a condition was seen 
by Dr. Hughlings Jackson in a case of hemichorea, right- 
sided. When first observed the discs were h}iiera>mic, badly 
margined, the veins large and irregidar. The change was 
most marked in the left eye. Tlie appearance increased with 
the chorea, and disappeared with recovery. In the only case 
of chorea in wliich I found optic neuritis the change was 
distinctly due to albuminuria. Whether any influence can 
be ascribed to the cerebral disease is doubtful. Bouchut has 
figured white exudation on and about the disc in a case of 
severe chorea, third attack. 

Neuralgia and Migraine. 

Occasionally atrophy of the optic nen-e has been obsen-ed 
in cases of severe neuralgia. Its origin is obscure. Tem- 
porary amaurosis, supposed to be "reflex," is more common. 
The transient disturbances of sight, tempoitiry amaurosis, 
hemiopia, &c., which accompany migraine are well known. 
Now and then atrophy of the optic iien'o has been observed 
to follow repeated attacks, and Mr. Hutchinson has associated 
the tlireo symptoms of migraine, amaurosis, and xanthelasma. 
It is probable that severe neuralgia of the fifth nerve may 
induce glaucoma. It has been proved that irritation of the 
fifth nerve may increase the intra-ocular tension,* and 
Abadie has recorded a case in which the glaucoma appeared 
to be due to this cause. 

InioPATiiir Epilepsy. 

Intir-paroiyfimal State, — In idiopathic epilepsy the appear- 
ance of the fundus oculi between the paroxysms is, as a rule, 
normal. Some obsers'crs have described changes in the optic 
discs, and increased vascularity, distended retinal vessels, and 
the Uke. I have examined very carefully about a thousand 
epilej)tics, and have found that in most cases every character 

* Hippcl and Griinhagen, *• Arch. f. Ophth.** voIh. xiv. and x\\. 
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of the fundus was such as is presented by persons not 
epileptic. Now and then an unduly red disc is to be seen, 
but not more frequently than in persons not epileptic, and in 
most cases it is explicable by the ocular conditions — a point 
too little attended to in medical ophthalmoscopy. The only 
deviation from the normal state of the fundus which lias 
seemed to me frequent, is an unusual equality in si;5e of 
the retinal arteries and veins. The latter are not, as a rule, 
larger than normal, and the arteries appear as if large from 
a lax state of wall. Spontaneous pulsation in the veins has 
been described by Kostl and Niemetschek* as especially 
frequent in epileptics : it is certainly not more frequent in 
them than in individuals who are not epileptic. 

During the paroxysm the appearance of the fundus has been 
described variously by different obsen^ers. For obvious reasons, 
the difficulties in the examination are great, and opportunities 
are rare. The only change which seems well established, is 
that the retinal veins, during the stage of li^ddity, become 
much distended. Regarding the state of the arteries, there 
is considerable doubt. On theoretical grounds, because 
contraction of the cerebral arteries is supposed to be the 
immediate cause of a fit, it has been expected that contraction 
of the retinal arteries would also be seen, and De Wecker has 
described a sensible diminution in the size of the arteries 
during this pallor, but Kostl and Niemetschek thought that 
they recognized in one case dilatation of the arteries during 
an attack. Observation, however, of the size of the vessels 
by the indirect method, is of small value. 

In a case of convulsions from meningeal ha)mon*hage, in 
which there was, however, no initial pallor of face, I was once 
able to keep a retinal artery and vein under \'iew tlirough the 
whole of a severe fit, from before its commencement imtil after 
its close. The retinal artery throughout presented not the 
slightest change in size. During the stage of li\idity, the 
vein became large and dark.t In a case of chronic local 
meningitis of the motor region of the left hemisphere (Case 2), 
by galvanizing the region of the cemcal sympathetic, I was 

♦ " Pragror Vicrtoljahrcschr/* vol«. o-i. and cvii. t " Lancet,'* 1875, ii. Go5. 
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able to produce the aura wltli which the fit* eommpnced, and 
once watelied the retinal vessels hy the ilireot method during 
the opemtion, but no change hi their calibre was to be 
oLsorved, aUhough the aura was so uitcnso as almost to pass 
into a fit. iJr. Allbutt, duj'ing a' fit, has observed pallor of 
the discs, and ft suiiilar condition has been seen by Dr. Ilugh- 
lings Jacksou and Dr. Arhdge," immediately after a fit, in 
several coses, Durinfj an attack of epiloptiforra amaiu'osis. 
Dr. Jaekson failed fo see any change in the fundus which he 
was at the time comparing with a draiving of it. After a 
second attack the veins appeared a httle paler than before. t 
I have repeatedly examined patiouts immediately after fits, 
but without being able to satisfy myself that there was any 
difference from the appearance of tlieir discs and vessels at 
other times. 

In cases of epilepsy in which the fits were frequent, Dr. 
Allbutt has seen hj-pertemia of the discs, and even some exu- 
dation into them. As a rule, my own obser^'ations have given 
quite negative results. In one ease, however, I met with 
marked changes in the discs, developed under obser^'ation 
during a series of exceedingly severe couvnilsive attacks, recur- 
ring at short inten'ala for several days. The patient was a 
yomig man, and tlie con^nolsions were of the kind best de- 
scribed by the term " co-ordinated," which some would term 
hystcro-epilepfio— paroxysms of strugghng, arching of back, 
throwing almut of head and limba, so intense tbat the imited 
strength of thi-oo or four persons was required to keep the 
man in bed. They were accompanied by loss of conscious- 
ness. Bromide and other remedies produced no effect, and 
the con\Tilsions continuing unabated mifil ice was applied to 
the cervical spine, when the attacks at once ceased. The 
optic diecs, after some days of convulsion, became reddened and 
veiled, so that their e^lges were quite invisible, and there was 
distinct sweUing. After the cessation of the fits the discs 
gradually resimied their normal ajipearance. This patient, 
about three months later, died, after a series of true epilepti- 
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form convulsions beginning in the left hand. Post-mortem, 
no trace of disease was visible in the brain to naked eye 
examination. 

It might be expected that the retinal vessels would often 
give way dimng the violent venous stasis of an epileptic fit, 
just as do those of the conjunct! iva. As already stated, retinal 
hicmoiThago is rarely observed imdcr the circimistances, no 
doubt on account of the support afforded to the walls of the 
vessels by the intra-ocular tension. 

It must be remembered that many cases of apparently 
idiopathic epilepsy may present traces of old optic neuritis or 
choroiditis — indicative, the former certainly, the latter pro- 
bably, that the convulsions originated in organic brain 
disease ; the choroiditis indicating former syphilis. Traces of 
old optic neuritis are especially common in cases of epilepsy 
duo to blows on the head. It must also be remembered that 
chronic con^ndsions resembling idiopathic epilepsy may occur 
in the subjects of lead-poisoning and chronic renal disease, in 
each of which simple optic paj^illitis may be present. 



IIysterta. 

Although functional disturbances of sight (single or double 
amblyopia, hemiopia, colour-blindness, often vntli pain on 
use of the eyes) occur occasionally in the hysterical, ophthal- 
moscopic changes are very rare. Atrophy of the optic nerve 
has been met with in one or two cases. "WHien there is 
extreme amblyoi)ia, dilataticm of vessels and serous tittnsuda- 
tion into the retina has been seen bv Landolt. The chronic 
perineuritis described by Gralezowski in one case must be 
regarded as altogether exceptional. In hystero-epilepsy also 
there are, as a rule, no ophthalmoscopic changes, but after 
extremely severe and repeated fits, slight alteration may be 
mot with, as in the ease described in the section on " Epilepsy." 



Insanity. 

The frequency with which pathological appearances are to 
be recognized with the ophthalmosoope in coses of insanity 
has been very variously stated. The diporepanLy between 
observers is so great, that it seems certain undue weight has 
been given by some to appearances which are not uiic(jmmf>ii 
in normal conditions. The observntiona in which changes 
were found in a large proportion of the cases examined must 
therefore be received with considerable reserve. As au 
instance of the different conclusions which have been reached 
may be cited tlie observations of Tebaldi,' who found changes 
in three- quarters of the cases examined ; and of Sehmidt- 
Itinipler,t who fuimd changes only in thirteen out of 128 
eases, and some of the tliirteen he considered aa donbtfid. An 
even more striking instance of this diaci'epauoy is afforded by 
two observers of the appearances in general paralysis, one of 
whom described atrophy oa existing in eight out of every nine 
cases examined, while the other found hypertemia In about 
the same proportion. 

It must be remembered, in estimating the signifieanee of 
the considerable changes si.imetimes found, that cases of 
" organic " brain disease, tumour, softening, chronic menin- 
gitis, and the like, in which mental disturbance is prominent, 
often find their way into asyluhis. 



Generai. Paralysis of the Insane.— This disease is 
more closely allied to some spinal degenerations than to 
other forms of mental derangement. Unequivocal changes 
in the eye have been found much more frequently than 
in any other form of insanity. Loss of sight has been 
known since the time of Cahneil as an occasional com- 
plication ; but in a considerable degree it is rare. Billed 
noted complete blindness in only three out of 400 casef.t 
Tlje loss of sight has been proved to depend on grey atrophy 

• N»gel'»"J»hreabericht,"1870, p. 374, from tho " EiriBtaCliniou," 1870. 
t "Atm. d'OciiIiat." voL bi»iv. 187fi, p. 267. 
X " AtiD. Ued.-Piiyulu>1u|{iitiiea," 1863. 
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of the optic nerves, similar to that wliieh occurs in spinal 
disease, and commonly without diminution in the size of the 
retinal vessels. In its slighter degrees, it affects one eye 
more than the other, and its occurrence may easily be over- 
looked unless the ophthalmoscope is used. Even in slight 
degree it is not a very frequent symptom. Gnlezowski found 
it in one only of forty cases examined.* Boy, of eighty eases 
very carefully examined, found commencing atrophy, with 
amblyopia, in four only.t John found distinct atrophy in 
seven cases out of forty-seven : in four double, in three single.} 

As in locomotor ataxy, it is often an early event, and may 
even precede the other symptoms of the disease. Magnan 
has observed the affection of sight to commence two and four 
years before the other symptoms of general paralysis. In a 
case recorded by Nettleship, grey-white atroi)hy of the disc in 
a man aged thirty-five, with slight unsteadiness of gait, was 
followed, nine months after the onset of the amblyopia, by 
mental symptoms which developed into general paralysis.§ 

It is said by Jehn and Boy that the amblj'opia commences 
with defective colour vision, just as it may do in locomotor 
ataxy. As another point of contact between the two diseases, 
it is of interest to note that Westphal has shown that sclerosis 
of the posterior or lateral columns of the cord is occasion- 
ally found in general paralysis. It has not yet been ascer- 
tained whether atrophy of the optic nerves is especially 
common in such cases. 

The atrophy usually begins as such in the simple form, 
but Magnan and Clifford Allbutt have described an initial 
stage of hj'percomia — miiform redness of the optic discs, with 
softened edges. Leber and other obsers^ers have failed to find 
this. Well marked papiUitis was found by Boy in one cose, 
and in another he observed small haemorrhages along a few 
of the veins. Neuritis was also seen in one case by Jehn. 
" Peripapillary oedema," a " brownish circle around the 

* "Union M^dicale,'* 1866, vol. xxxi. p 404. 
t "Th^deParis/' 1879. 
X " Allg. Zeitflch. fiir PHychiatrio," xxx. 510. 
§ "Oph. Hosp. Rep." vol. ix. p. 178. 



papilla, * was otserved in some ctiaes by Magnan and Gale- 
zowski. Voisiii described an undue fortuoHity and dilatation 
of tlie retinal arteries, while by Miignnn and othei-a a grey or 
white line along the vessels was frequently observed. Jehn 
desfiibed the arteries as of very small size in some oases. 
Bouc-hut has figured aneuiisms of the branehea of the central 
aiiery from two general paralj-tica. Most of the eases I have 
examined iu various stages of the disease presented perfei'tly 
normal conditions. In one case only was there the appearance 
of simple congestion of the disc. 

Mania. — During a paroxysm, Clifford Allbutt in one case 
found pale discs ; m others the discB were hyi>ei'a3mic. 
Noyeaf deaoribed byperteniia In fourteen and anieraia in sLk 
ont of twenty-six eases. Dr. Savage, of Bethlem Hospitiil, 
has infonned me that he has noted pallor of the discs in some 
cases, and in others undue fulness of retinal veins, but no 
other change. Of several cases I have examined, in one only 
was there a pathological appearance, luidue and uniform red- 
ness of the discs, Tvith distinctly softened eflge. 

Melancholia. — Most obsen-ers have reportetl the ophthal- 
moscopic appearances in melancholia to bo normal, and with 
this my own obsen-ations entirely agree. Jehn, however, 
described hypencmia in some of forty eases examined, and in 
two tliere was actual neuritis, which ho supposes to be due to 
meningitis. 

Dementia. — In chronic dementia, Dr. Clifford Allbutt, 
classing " worn out lunatics of all sorts " in the categorj-, 
found changes in twenty-three cases out of thirty-eight —in 
some atrophy, ui others hypertemia. Noyes fotmd hyperemia 
in two-thirds of the eases examined, atrophy in noue. Jebu and 
Klein could find no change in the discs in any cases examined. 

In anite <iemeidia Chtlord Allbutt found no change. 
"Aua>mia of the fundus" with "oedema of the retina 
around the disc" have been described by Aldridge.J 

• The ottlurc of this appcttranoe|,ia qupstionoble, (Edema uhhuIIj- eniiiipH u 
polo halo aroimd the dieo as in PI. I. S. 
t " American Journal of Innanity," 1872. 
t "Went EiiliD(( AHylum Reporte," vol. Ui. 
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DISEASES OF THE URINARY SYSTEM. 

Bright's Disease. 

In all forms of renal diflease loss of sight from ursDinio 
poisoning may occur.* Its characteristics are the sudden 
onset, completeness, the occasional absence of ophthalmoaoopio 
changes (of course, changes due to the renal disease may 
co-exist), the preservation of the reaction of the pupil, and 
the quick disappearance of the symptom when the blood 
state is relieved hy i)urgation or diaphoresis. 

In diseases of the kidney of considerable duration, the vessels 
of the retina may present changes which they imdergo in 
common with the vascular system of the l)ody generally. The 
tendency to htemorrhage which exists in so marked a degree 
in many cases of chronic Bright's disease may lead to simple 
retinal hoomorrhage. Lastly, considerable changes are often 
seen in the retina, which vary greatly in different cases, 
and are commonly described by tlie general, but not very 
accurate, term of " retinitis albuminurica." 

Vessels. — ^Acc^rding to my own obser\'ations,t in many 
cases of chronic renal disease, especially of the contracting 
form, there is to be seen a notable diminution in size of the 
retinal arteries, independently of the existence of any special 
retinal disease. ThcN'eins are in such cases not larger than 
the normal, but the arteries are not more than one-half or 
even one-third the diameter of the veins (PI. IX. 2), instead 
of being two-thirds or tln^e-quarters the diameter. The 
comparison can only be made, as already stated (p. 9), 
between arteries and veins which run side by side and 
correspond in distribution. Sometimes the arteries can be 

♦ The aflflociation of transiont amauronis with dropsy after scarlet fever waa 
noted in 1812 by Wells (" Med.-Chir. Trans." vol. iii.). The first obserxa- 
tion of actual changes in the retina was made (post mortem) by Tiirck in 
1850 ("Zeitschiift der Wiener Aerzto," No. 4, 1850). The microscopical 
changes were carefully studied by Zenoker (** Arch, fiir Ophth.*' ii. 142), and 
Virchow (•* Arch. fur. Patli. Anat." x. 1856, p. 178). 

t •* Britinh Medical JoiuTial,'* December 9, 1876. 
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, eren by the dii-eet exaDiination, as lilies only (PI. IX. 
4). I have only observed this, however, when papillary 
obstruction co-existed. The size of the arteries may then 
be lesa than is ever seen in simple papilHtio obBtruction 
without Bright's disease. Very often, when slight swelling 
of the retina cn-exiata, the arteries are invisible beyond the 
papilla (PI. IX. y, X. 1), due in part, I boheve, to their 
extroniely sroall siae. When this reduction in size extstg the 
pulse usually presents marked incomprBssibility. A reduc- 
tion in size, in one case of acute passing into chronic Bright'a 
disease, was observed to coincide with a very marked increase 
iji the tension of the pulse. The contraction is not visible, 
however, in all cases in which the arteries are tense. In 
the absence of any cause for the reduction, it must be 
ascribed to arteriole contraction, and constitutes evidenoe of 
some weight in support of the view of Dr. G. Johnson that 
such contraction exists, and causes the hyjiertrophy of tlio 
muscular coat of the ai-tory. It is, as just stated, to be seen in 
some ca.spB, indejiendently of any retinal disease, but is not 
invariable even when the tension of tho pidse is very high. 
ITiis may in some cases he due to degenerative changes in 
the walls of the vessels, as in PI. XII. 1, in which no 
contraction can bo perceived. 

When the retina is diseased, conspicuous white lines are 
sometimes seen along tlie vessels, apparently due to a sclerosis 
of the outer coat. I am not aware that this condition has 
been obseired in any ease in which the retina was otherwise 
normal. The remarkable appearance shown in PI. XII. 1 
presents, however, a still more exti-eme condition of peri- 
vascular change. The arteries are, in part, concealed by a 
white opaque sheath, ceasing in places suddenly, and pre- 
senting the normal vessel emerging from the sheath. 

In the same fundus one artery presented two small aueu- 
rismal dilatations — an interesting eridence of the vascular 
degeneration which is a well-known consequence of chronic 
renal diseaoe. 

In tlie retinal capillaries irregular dilatations may l>e 
foimd, especially in cases of retinal degeneration, as in 
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1*1. XVI. 10. In tins figure an increase of the nuclei of the 
rajulljiry wall 18 scK^n in jaacjos, tliiokoning it. It is probable 
that Uw (Irgoneration of such nuclei, and the formation of 
such unourisnial dilatatiouB, are the conditions which lead to 
hti'in(»n'hages, whicJi were numerous in this case (PI. X. 1). 

Ifannorrhages form, as will be immediately described, a 
couHpicuous filature of most cases of retinal disease in albu- 
minuria. Their eonmion seat is the nerve-fibre layer, in 
wliicli tlioy are striated and flame-shaped, and often follow 
lh<' (^)urHe of tlio vessels. Ijcss commonly they may oeoor in 
f)f h(T layoi-a, and are then rounded and irregular. They may 
(lc<iuJi the retina from the choroid or burst through into the 
vif n»ous. They sometimes occur, however, apart from other 
hang(»H, as isolated evidence of the haomorrhagic tendenoy. 
An instance of this is shown in PL IX. 1. The retina 
whicli in'cscnt(Hl this extravasation, even up to the time of 
the juiticnt's (leatli, s(.'veral months later, showed no sign of 
other cluuigcs. They are probably due to the weakening of 
tlu^ wall of the minute vessels (by such changes as have been 
jasi dcwTibod), and to the increased intra- vascular tension, 
caus(»s whi(Ji are the same as those which give rise to the 
extravasation into the brain, so conmion in the same 
cases. 

" AuMMiNiriiic Rktimtis." — The special retinal alterations 
wlii(Oi ()(!cur in renal disease are perhaps the most frequent 
ocular changes to come under the notice of the physician. 
They are met with only in chronic forms of renal disease — 
tliose whicli are clironic from the beginning, or which are 
chronic as residting from an acute attack. They have been met 
with in most clironic forms of kidney disease — granidar kid- 
neys, large white kidney, sequential to an acute attack, and 
lanbu'coiis kidney. They are by far the most common in 
the granular form, and least common in the lardaceous 
kidney.* Their fre(j[uency cunnot at present be determined. 

♦ It hiiH bc'on fMiid that retinal chunges do not occur with lardaceous 
dinoaw of tlio kidney. Cases have, however, been recorded by Beckmanu 
Traube, Alexander, and Ar^^yll Eobertson, and one case has come under my 
own observation. 
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Published statistics vnry between 7 and 33 per cent. This 
is doubtless due mainly to their relation to the cbronicity of 
the dieeafie. Only aft«r the kidney disease has been exert- 
ing its influence on the system for a considerable time, do the 
rotinttl changes occur. They commonly correspond in time 
with the development of ccu-diae hypertrophj'. Not thdt 
there is any necessary connection between the retinal and tlio 
cardiac change, other than that both indicate a pronounced 
and prolonged effect of the renal disease upon the fiystem. 
It is indeed well known that the renal disease is often firat 
ascertained by tlie discovery of the existence of the oouliir 
change, but this is not opposed to the fact just stated, since 
the retinal change is only the earliest discovered symptom iu 
those cases in which the renal affection has been insidious in 
its onset, and baa existed for a long time, and reached an 
advanced stage, before its symptoms obtrude themselves upon 
the patient's notice. 

If lias been suggested that the retinal changes may some- 
times precede the onset of the renal affection, but all observed 
facts concur in showmg that the relation above described is 
the invariable one, that ronal disease, with more or less 
albuminuria, precedes the retinal affection. 

The retinal disease presents certain elements which are 
varioualy combined in different cases. These are — (1) difEuso 
slight opacify and swelling of the retina, due to cedema of its 
substance ; (2) white spots and patches of various size and dis- 
tribution, due for the most part to degenerative jirooesses ; 
(3) hremorrhages ; (4) inflammation of the intrarocular end of 
the optic nerve ; (5) the subsidence of inflammatory changes 
may be attended with signs of atrophy of the retina and 
nerve. 

In most cases one or other of these changes predominate, 
especially in the early stage of the affection, and, according 
to the element most conspicuous, four types of disease 
may be distinguished. These are, the degenerative, the 
hmmorrlingic, the inflammatory, and the neuritic, according 
08 white spots of degeneration, extravasations of blood, 
parenchymatous retinal iuflamniation, or iuflammatiou limited 
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to the optic nene, i^redominato. It is, however, to be 
observed that degeueration aiid hoemorrhoge oommonly 
jiceompaiiy or succeed the inflammatory changes, and that 
forms are often seen combining the characters of these 
varieties. In the t^i^ical degenerative and haBmorrhagio 
forms the signs of influnmiation are inconspicuous or sub- 
oixlinate. 

The degcnemticc fonn (PI. IX. 2) is the most common. It 
er)mm€>nees usually without signs of inflammation, by the 
a])|>earanee of small whitish spots on the substance of the 
retina, sometimes near the optic nerve entrance, sometimes 
at a distance. Tliey are commonly at first soft-edged 
and rounded, and as tliey get larger become irregular. 
(ienerally, small very white spots, often punctiform or elon- 
gatetl, moke their appeanmee around the macula lutea, 
arranged in a i-adiating maimer, although frequently not 
fonuing a complete circle. These are sometimes so minute as 
to be only visible on careful direct examination ; sometimes 
thoy are large and very conspicuous, and are often arranged 
in-egularly, end to end, so as to form radiating streaks, 
beyond which dots may be scattered (Fig. 18). Often a less 
intense and diffuse opacity is visible in tract43 here and there. 
Sometimes the larger spots coalesce into white areas which 
may surround the disc. 

lIoDmorrhages, almost constant in all forms of renal retinal 
affection, are slightest in the most chronic degenerative 
forms. They often are adjacent to the white spots due to 
the changes in the nerve fibres, and, lying for the most 
part in the nerve-fibre layer, they have a more or less 
striated arrangement, determined by the nerve fibres, the 
direction of which the striro follow. Sometimes linear 
hromorrhages are seen. When larger, the extravasations ore 
more or less flame-shaped. When small they often lie 
adjacent and parallel to vessels, but it is not often that the 
vessel from which they originate can be traced. When large 
thoy may be irregular in shape and occuj)y the deeper layers 
of the retina. 

The diffuse opacity already described is sometimes con- 
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siderablo and ocoompaiii^d by a little BWulling here and 
there. Siieh a change is, however, rarely couaiderable in the 
form which begins with simple degeneration. 

The retinal changes in this form may be considerable 
without any change in the optic dieo. t)ften, however, its 
edgea bet^jme bhuTed, the physiological cnp indistinct, and 
the tint abnomiiJ, reddish-grey. 




Fi)t. 18,— TlioHi'tiualCliBUKcsinAHiuniiiiuri;!. A fiin-aliupivitfcruupot white 
HjKits nuliallng frum the macula lutea : sniaU orterius ; slight papillitis. 

In tlie hainorrhatjic fonu, the conspicuous change is the 
occurrence of a large number of htemorrhages, with but little 
degenerative change and but ahght signs of inflammation of 
disc or retina. Commonly, especially after a time, there is 
more or less degeneration adjacent to the hieraorrhages, and 
traces of the halo of spots around the macida are rarely 
absent. The hemorrhages, for the most part, resemble those 
just described, differing only in their number, size, and 
predominance. 

In the iitfiammatori/ form (PI. IX. 1) there is a general 
pareuchj'matoiis swelling of tlje retina with complete obscu- 
ration of the disc. The vessels are concealed, the arteries 
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eBpeeially. The veins are distended, and sometimes have an 
extremely irregular and tortuous course over the fundus ; the 
arteries are narrow. Iltomorrhages invariably occur in con- 
siderable number, and are often large and striated. White 
spots are commonly numerous, and more or less uniform in 
character, especially in the atuite cases, in which they are 
large, roimded (as in the figure), and soft edged. In these 
cases there is rapid degeneration of the tissue elements, and 
abimdant infiltration with lymi)hoid cells. If the inflamma- 
tion subsides, the signs of degeneration may become more 
predominant, and the optic nerve may present evidence of 
secondary atrophy. I believe, however, that it is rare for 
any subsidence of this form to occur, because it is confined to 
cases in which the effect of the renal disease on the system is 
intense, and usually soon leads to death. 

Neurit ic Form (PL IX. 2, 3, 4). — In some cases the inflam- 
mation of the optic ner\'e predominates over the other retinal 
changes to such an extent that it may appear to be the only 
alteration, and may present closely the aspect which is 
common in intra-cranial disease. The edges of the disc are 
veiled imder a greyish-red swelling, of moderate prominence, 
which may extend a little distance beyond the normal edges 
of the disc. The prominence may be slight, or such that 
the veins form conspicuous curves over the sides. The 
arteries are usually narrow, and often concealed in the 
swelling ; even the veins may be concealed. On direct 
examination it is generally conspicuously striated. Fre- 
quently, on the surface of the swelling, or rather apparently 
beneath its surface, there is a conspicuous white reflection in 
certain spots (PI. IX. 2), often most visible on oblique 
illimiination. Occasionally on the surface of the swollen 
papilla may be very minute white dots (just recognizable in 
PI. IX. ;i). 

A careful examination will, in almost all cases, show signs 

of slight rt^tinal degeneration, sometimes so slight as to 

i-equire close attention and careful focussing by the direct 

method to detect them. Sometimes, as in PI. IX. 2, there 

4ire one or two white spots in the retina, near the neuritic 
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fewplling. At otbere, as in PI. IX. ■■), 4, mmute white spots 
are to be detected near the macula lutea. Frequently, Biuall 
hromorrhages are to be seen Bomewbere about tlie fundus 
(PI. rX. 4). It 18 remarkable that there is little tendency for 
hrcmoiThages to occur in the swoUen papilla in this form. If 
the neiuitis Bubsidea, a condition of consecutive atrophy may 
be left — a filled-in looking disc, greyish, with paler lines along 
the vessels, and often extremely small arteries. Suoh a 
condition is shown in I'l. IX. 4. 

Anatomical Changes. — The scattered white spots depend 
commonly on degeneration of the layer of nerve fibres, which 




Fig, 19. — Sul■i■,n^■ \\i 11- i|'.L"\\"i,;[f .--1.1 t uu ill.. HetinftinalbiiniiDtiricretinitiB. 
The IraunviiBO 1\i\<.t iuJi.ut,- lLb iiri-.i- liljres. Among theso are large 
and Btnail uil gluliuloit and sphenilsa ouiuiiBtiiig of gJinilar Etill amsiller 
globulee. (After Pagcnstecher and Grcntli). 

are found to he greatly tliickened, sometimes both axis 
cylinder and niedullaiy sheath. They often present 
varicosities, which may attain a large size and become 
crammed with fat-like globides. These ultimately become 
isolated as large fat-containing sjiheres, which, with free 
globides of fatty matter, are found abundantly on micro- 
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scopical examination of recent specimens (PL XVI. 8), and 
are very conspicuous in a surface view (Fig. 19). The de- 
generation occurs also, and sometimes chiefly, in the deeper 
layers, which may also be infiltrated with the " compound 
granule cells." Degeneration of other retinal elements, 
round corpuscles, and vertical fibres of Muller may sometimes 
be found. The latter are swollen and contain minute oil 
globules (PL XVI. 7). When swollen they have an undue 
refraction, and have been said, rather unnecessarily, to be 
" sclerosed." It is to the position of these that the stellate 
zone of spots around the macida is mainly due. The 
fibres here have a loss vertical direction, radiating from the 
fovea centralis, and the degeneration of these fibres and 
the grouping by them of the degeneration of other retinal 
elements produces the radiating group of spots, most con- 
spicuous near the margin of the fovea, where the fibres 
become placed more closely together. The diffuse opacity of 
the retina is in part due to oedema. The elements of the 
nerve-fibre layer may be separated by clear spaces, and 
similar spaces may form in the ganglion-cell layer, in the 
molecular, and even in the nuclear layers. In this condition 
the ganglion cells often fall out of the section (PL XVI. 9). 
The diffuse opacity is also partly due to an infiltration of 
the retinal interspaces with a coagulable fluid which, after 
hardening processes, presents an appearance of interlacing 
fibrillae with granules at their points of intersection. This 
may occupy, as in PL XVI. 10, large areas, especially in 
the outer molecular layer, where ca\dties, containing this 
substance and separated by the remains of the vertical fibres, 
may alone be perceptible. A similar effusion may also 
separate the " membrana limitans interna " and bases of 
Miiller's fibres from the rest of the nerve-fibre layer. 
Occasionally the layer of rods and cones presents remarkable 
thickening, such as is shown in PL XVI. 10, and is sometimes 
seen in other morbid states of the retina. 

C/toroidal Changes, — Occasionally, although rarely, choroidal 
haemorrhage may occur in Bright's disease, and may lead to 
circumscribed atrophy of the choroid with adjacent pig- 
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meataiy disturbance. A peculiar " colloid " degeneration of 
tile vesflelB of the choroid in old oases of olhuminuric retinitis 
has been figiired by Poneet. It leads to a thiekening of the 
tissue of the choroid. Liebreich has called attention to the 
occurrence of small angular grey spots of pigment, often 
arranged in groups, and appearing first in the periphery. 
They are due to changes in the epithelium of the choroid, 
and lire seen especially in coses in wliich a paroncliymatous 
inflammation haa passed away. 

8ymplom». — In the slighter forms of the degenerative, 
liicmorrhagic, and neuritic changes, vision may be unaffected. 
More considerable alteration, and even slight parencliymatous 
inflammation, commonly entails amblyopia, without limita- 
tion of the field or changes in colour vision. In rare cases 
colour \-ision may be affected. As the changes progress, the 
interference with vision increases. When the macula lutea ia 
damaged, central vision is lost, but this is rare. Degenerative 
changes rarely reacli the centre of tlie fovea centralis, no doubt 
because the stntcturee in which the degeneration occurs do 
not extend to the macula itself. Heemorrhoges, from the 
paucity of vessels, are also rare in this sitimtion. The 
hamiorrhage may, however, encircle the macula, and cause 
an annular defect in the field. With a central loss of sight, 
some adjacent colour blindness was found by Galezowsfci. It 
is rarely that sight is altogether lost. Attacks of tinomio 
amaurosis often accompany and complicate the amblyopia 
due tfl the retinal disease. 

Patbologfj. — We know little of the relation between the 
renal and the retinal affection. The degenerative changes 
have been ascribed to the tendoncy to fatty degeneration 
which renal disease entails ; but this scarcely explains tlieir 
localization in the retina. 8ome factfl, however, seem to show 
that a careful recent microscopic examination of the nervous 
tiss'iea elsewhere may reveal tlie occurrence of similar changes 
in them. We know, especially through the researches of Sir 
William Gull and Dr. Sutton, that an extensive increase 
in the supporting tissue of the ne^^■e centres may be 
found in chronic Bright's disease, and the thickening in 
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the supporting tissue of the retina may be port of this 
change. Knob-like degenerations of the nerve fibres have 
also been found elsewhere in the ner\'ous centres. 

The ha3Diorrhages have been ascribed, with reaaon, to the 
double effect of the degeneration in the minute vessels and 
the increased arterial pressure from the cardiac h}T)ertrophy. 
It has been speculated that the neuritis may be due to the 
effusion of serum into the sheath of the optic nen'e, but the 
view rests on no post-mortem evidence. 

In several cases in which I have foimd neuritis predomi- 
nating, symptoms of cerebral disturbance were conspicuous, 
intense headache, delirium, convulsions, due apparently to the 
effects of blood state. It seems probable that in these coses 
there is much cerebral disturbance, and that this may deter- 
mine the occurrence of the excessive change in the optic nen'e. 

Complieations, — Detachment of th4 retina is an occasional, 
although not frequent, accident. It may be double and 
extensive, as in one case under my own observation. It is 
apparently due to serous effusion between the retina and 
choroid. An example of it in slight degree is figured in 
PI. XVI. 10, which shows that the pigment epitheUiun may 
be detached with the retina. 

Ilcemorrhagc into the vitreous occasionally occurs from the 
rupture of an extensive extravasation in the superficial layers 
of the retina. It is always single and may occur, as in 
Case 43 under my observation, without the patient's know- 
ledge. One day the fimdus was distinct, and vision good ; 
the next, notliing but a black reflection fi*om the interior of 
the eyeball could be seen, and sight was lost. It is hardly 
necessary to say that the damage to vision is permanent. It 
may probably determine glaucoma (see Case 42). 

Embolism is said to be an occasional complication of albu- 
minimc retinitis (Voelcker). But this statement must be 
accepted with considerable reserve. Embolism elsewhere is 
extremely rare. Thrombosis sometimes occurs in the cerebral 
arteries, and the signs of embolism may have been due to 
that cause, and on the other hand the contraction of the 
retinal arteries may simidate that in embolism ; but there is 



\ 



HRIGHt's IIISEASE. 175 

no correapouding defect of the field of vision in tliese caseH, 
suph as woiild certainly have been present if embolism or 
tlirombosis existed. As I have suggested, the explanation 
of these appearances which eeems most probable, is that the 
tendency to arterial contraction, which is often traceable 
in normal arteries in this disease, leads to an extreme degree 
of narrowing, when the changes in the disc lessen the flow 
of blood into the arteries. 

Coiirae. — In most cases the retinal changes persist, some 
lessening, others increasing, until the patient's death. Not 
rarely, however, they diminish notably, and the retrogression 
may proceed until the changes almost or quite disappear. This 
is esjjecially the ease when the affection comes on in tlie course 
of the clironic renal disease which results from an acute 
attack, in which considerable improvement in the renal affec- 
tion is often obtained, and in other chronic cases wlien 
l)rompt treatment soon after the onset of the retinal disejiBe 
cim improve the action of the kidneys. It is often noted in 
the albuminuria of pregnancy, a form which is very prone to 
lead to retinal clianges, but whicli commonly improves or 
even disappears when the pregnancy is over. The greatest 
improvement is gained in the cases of shght papillitis. 
Hroraorrhages constantly disappear, aud if the formation of 
fresh ones can be prevented considerable improvement in the 
retina! state may result. Even the degenerative changes 
moy pass away, especially those which depend on the 
presence of the granidar bodies in the layer of nerve fibres. 
Most of the white spots shown in PI. X. 2 disappeared. 
The most persistent changes are those which result from the 
degeneration (or sclerosis P) of the fibres of Miiller. Tlie 
white specks around the macula luteo, which result from this 
cause, rarely disappear. 

Diagnosis. — The recognition of the degenerative changes in 
the retina is only a matter of difficulty when the changes are 
slight and limited to the region of the macula. The strong 
contraction of the pupil, when this part is examined, very 
often renders the use of atropine indispensable for a thorough 
exploration. 
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The aspect of the degenerative form is most closely simu- 
lated by the retinal degeneration which results from a neuro- 
retinitis of wide extent (PL VIII. 2). It is probable, indeed, 
that the changes are, to a considerable extent, identical. The 
damage to and between the radiating fibres around the 
macula lutea may leave a stellate group of shining spots quite 
indistinguishable from those which occur in renal disease, 
and the diffuse white areas nearer the disc may also resemble 
those seen in the latter form. If the patient have oome 
imder observation during the acut« period of the inflamma- 
tion, there will be no question as to the nature of the retinitio 
change. It will be seen that, as in PI. VIII. 1, the neuritio 
swelling readies as far as the neighbourhood of the macula, 
and that the development of the white spots around the 
latter is part of the changes in the retina occurring near, 
and evidently excited by, the inflammation. If, however, 
the patient come imder ob8er\'ation at a later stuge, the 
distinction may be less easy. This is especially the case 
when a neuritis from a cerebral tumour has been unnoticed 
till the loss of sight which accompanies its subsidence. 

The signs of one or the other classes of disease— encephalic 
affection or renal disease — are usually, however, sufficiently 
clear to leave little doubt after a general siiney of the symp- 
toms. But this does not always afford so clear a guide as 
might be expected. A cerebml tiunour may bo accompanied 
by a trace of albumen in the urine. This was the case in a 
cliild whom I saw some years ago with the late Dr. Anstie. 
The only symptoms were headache, the retinal changes, and 
tlie trace of albimien. On the other hand there may be no 
s;yTnptoms of intra-cranial disease, except headache, which 
can, alone, hardly be regarded as such, and may accompany 
the neuritis of albimiinuria, as in the case of the patient whose 
eye is shown in PI. IX. 3. Ijastly, a neuritis, primary in 
the eye, may occur after diseases, as scarlet fever, which are 
liable to be attended with albuminuria. 

But attention to tlie following points will, in most cases — 
I think in all cases — enable a correct diagnosis to be made by 
the ophthalmoscopic signs alone, or in conjunction with the 
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r^imptoras. In tlie first place, tliere ai-e always prpsent 
the signs of a considerable preceding neuritis. Commonly, at 
tlie time the fiulure of sight coUb attention to the eye, and 
the white spots are diaoovered, thei-e is a prominent pale 
swelling over the disc, as in PI. IX. 3. It is very rare 
for albiuninurie iieui-itis to leave a swellijig of this promi- 
nence, and pallor. If atrophy results from an albuminiirio 
neuritis, the disc, by the time it becomes pale, is very little 
above the retinal level, as in PI. IX. 4. Moreover, the 
neiiritio form never occurs, at least as far as recorded facts 
and my own obsen^ation have gone, except in cases of 
advanced chronic reual disease, commonly of contracting 
kidney,* in which the signs of Bright's disease are always 
obvious enough. (Regarding these distinctions, see also p, 80.) 

lu the degenerative changes of neuro-retimtis, of such an 
extent as to simulate closely the apjiearance of the albumi- 
uiiric form, as iu PI. VIH. 2, all tlie features of the change 
are those of past, retrogressive mischief. The disc is atro- 
phied, the arteries evidently compressed, and there are, as a 
nile, no lurmorrhages. In the renal form, of oorrespoudiog 
extent, there are always signs somewhere of active progi-ess. 
The disc is commonly still inflamed, and there are usmilly 
hiemorrhages. Lastly, when the retinal degeneration is 
present as a consequence of neuritis, at the time any difficulty 
in diagnosis might arise, sight is almost always lost. 
"UTiereas complete loss of sight is an event of great rarity in 
the albuminuric form. 

The form in which htemorrhages and spots of degeneration 
are combined, may resemble closely the changes iu the retina 
in pernicious aniomia. But in the latter the perimaonlar 
circle is commonly not recognizable, and the degeneration 
is for the most part connected with, and secondary to, the 
retinal hromorrhages. The degeneration does not att-ain the 
same extent, and the disc is usually unafltect«d. The same 
remarks apply, in the main, also to leiiuocytha)mio retinitis. 
In the latter, the white spots are much more ooraraon in the 

• In one cjwe I hnve Been it in the late Ktajfe of the large pala kidney, in 
irhicfa indiiration was (rumniraeing. 
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perix>heral portions of the retina than they are in the renal 
form, and in the latter it is very rare to see the circular spota, 
surrounded by a halo of hoemorrhage, wliioh are so frequent 
in Icucocj'thoemia. In tlie latter the tint of the fundus is 
commonly very different from that in albmninuria. In both 
pernicious ana3mia and leucocythaemia the independent symp- 
toms of the malady usually leave little room for doubt as to 
the nature of the retinal changes, but it must be remembered 
that, in the latter especially, renal degeneration is often 
present. 

Treatment. — Ijooal treatment is of doubtful value. Gkx>d 
can only be effected by improvement in the renal condition, 
and by this means considerable improvement may_ often be 
effected in the retinal state. 

Diabetes. 

Diabetes Mellitis. — Defects of sight are common in 
diabetes (as Bouchardat points out many years ago), but 
changes in the fundus oculi are rare. The most frequent 
cause for the defect is cataract, which is apt to occur in 
these cases. Occasionally, considerable amblyopia occurs 
witlwut ophthalmoscoi)ic changes, probably due to the blood 
state and comparable to urcBmic amaurosis, although probably 
the result of a different condition of blood. 

Simple atrophy of the optic nene has been observed in 
some cases. 

Occasionally retinal changes are visible ; first observed by 
Ed. Jager* and afterwards by Desmorres and Qtdezowski. 
A careful study of them has been made by Leber, t They 
are only seen when the disease is advanced. In advanced 
coses of diabetes, albumen is often present in the urine as 
well as sugar, but the occurrence of these retinal changes is 
not related to the albuminuria, since they have been observed 
in many cases in which not a trace of albumen w*as present. 

Tlie changes in the retina bear considerable resemblance to 

♦ ** Boitriige znr Pathol, dcs Angcs." Wion, 1855, taf. xii. 
t " Arch. f. Ophth.'* xxi. 306. 
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those of albiuninuria, and still greater resemblance to thoso 
seen in some oases of pernicious aniemia. Haimorrliages are 
conspiououa in almost all caaes, commonly sitnat-ed in the 
nen-e-fibre layer and often of eonsiderablB size. They may 
exist alone or may lead to a secondary parenchjTnatoiis 
retinilis. In one case, figured by Jiiger, a Rendition of 
pareiiehymatoiia retinitis exitrt*d ui the posterior segment of 
the eyeball, with obscuration of the disc, concealment of the 
veins in places, a few large whitish spots, and a few striated 
htpinorrhflgea, the arteries being unconcealed. Wliife spots 
of degeneration are frequently present, ooramoiily of mode- 
rate size, scattered over the fundus. Sometimes, although 
rarely, there may be a perimacular circle of spots, and this in 
oases, OS those described by Noyes and Desraarres, in whioli 
there is no albumen in the urine. The simple atrophy of 
tile optio nerve, which occasionally exists alcme, may, in 
rare cases, accompany the retinal changes (Galezowski). 

A marked difference from the forms of retinitis which it 
most resembles ia afforded by the frequent association, in 
diabetes, of opacities in tlie vitreous. They appear to bo 
produced by the escape of blood in small quantities fi-om the 
retinal biemoprhages. Lelier has traced the development of 
a complete opacity of the ■vitreona by this mechanism of 
repeated hicmorrhagio infiltration. Occasionally, ha-mor- 
rhagio glaucoma is the result. 

Few microscopical examinations hare been made. Ono 
by Mr. Nottlesliip is recorded by Dr. S. Mackenzie.* The 
chief change, beyond oedema, was a peculiar hyaloid de- 
generation of the interna of the arteries, and numerous 
capillary aneurisms, some of which are shown in PI. XVI. 
U. These voscidar changes afford an explanation of the 
tendency to hai'moiThagf. In this case the vessels of tha 
brain (and of tho kidneys and spleen) were similarly- affwted, 
and a small oerobral hiemorrhage had occurred. 

Both eyes ai-e commonly affected in diabetes. The dis- 
turbance of sight may be alight or considerable. Blindness 
is usually the result of the exti^a^aeations, or of sewjndary 
• " Oph. Huap. Hep." ii p. 150. 
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changes in tlic vitreous. In Dr. Maekenjde's case, jiut 
dewrilKHl, the disease was discovered by Mr. Waren Tay in 
consequence of the result of the ophthalmoscopic examination. 
There is nothing in the diameters of the affection which ore 
j>athognonionic, since they closely resemble the albuminurio 
form. The most suggestive indications are, as Leber points 
out, the combination of the retinal change with opacity of the 
vitreous, and also with atrojihy of the optic nerve having 
the characters of a simple atrophy. In albuminuria, atrophy 
is very rare, except as the result of neuritis. 

The retinal affection is apt to relapse, even though tem- 
porary improvement be obtained under the influenoe of 
dietetic treatment. The advanced stage of the disease at 
which it occurs also renders the prognosis unfavourable. The 
treatment is in the main that for the general disease. Cap- 
lK)lic acid is suggested by Ijcber, but is more likely to he 
useful in the dial)etic amblyojiia, ^^^thout retinal changes, 
than in the latter. 

Diabktp:s IxsiPinrs. — In a very few cases of diabetes 
insipidus ophthalmosc^oj^ic changes have been observed, which 
have not, however, much analogy with those observed in 
diabetes moUitus. AtiT)phy of one optic ne^^'e was observed 
by Laycock,* and double oj^tic neuritis was present in a ease 
described by Van der Ileyden.t The connection of these 
changes is probably with the cause, rather than with the 
condition, of polyuria. 



DISEASES OF THE CIRCULATORY SYSTEM. 

Diseases of the Heart. 

Tlie veins and ai'tories of the retina participate in any 
g(»neral changes in tlio circidation which result from diseasi^s 
of tlio valves and walls of the heart, although the changes 
in them are commonly less mai'ked than those in other vessels. 
For this there are two reasons— (I) their size is far below 
that of the other vessels accessible to physical examination ; 

• '^ hniM^ir 1S7'>, ii. 2\2. ^ '• Loy.lon TlicsiH," 1875. 
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(2) the oonditioiia oi the iiitra-ocular teusion keep the 
circulation more umfonn m the eye than in other ppirts. 

The over-fiUing of the venous Bjatera, from over-distension 
and dilatation .of the right heart, consequent on congenital 
disease of the pulmonary orifice, on emphysema, and other 
causes of pulmonary ohetniotion, and on disease of the 
mitral orifice, may he revealed hj' an over-distension of the 
retinal veins, the cliief truiika heing large, and the smaller 
veins unduly visible, and therefore apparently more numerous. 
It is commonly unattended with visual disturhance, although 
a case in which it waa accompanied with transient attacks of 
amblj'opia has heen deaorihed by Galezowski. This condition 
is moat marked in c-ongenital oyanosis. In that disease the 
retinal veins may he enormously dilated (as in a case figured 
in the first edition of Liebreich's Atlas), and they affonl 
proof of the degree to which the distension of the venous 
radicles contributes to the cyanotic tint. In acute venoun 
over-distension, such as occtirs during effort, during severe 
cough, or during an epileptic fit, the venous congestion may 
also be very marked. 

Under-filling of the aiierial system, if chronic, such as occurs 
in aortic obstruction and in mitral disease, is rarely evidenced 
by a corresponding state of the retinal vessels, no doubt on 
acootmt of the second local influence just mentioned. 

Nor is chronic over-action of the left ventricle, if sus- 
tained, evidenced, as a rule, in the retinal arteries, probably 
because the cause of such over-action commonly Hea between 
these minute vessels and the heart. Exceptions are, however, 
met with. In exojihthalraic goitre, in which the over-action 
of the heart depends on a primary nervous disturbance, and 
not on an obstruction to be overcome, diHtonsion (and even 
pulsation) of the arteries may be visible. The former is 
probably in pivrt due to dilatation of the vessels from vaso- 
motor paralysis. 

Sud<len over-action of the heart, as from an emotional cause 
or violent exertion, may also show itself in \isible pulsation of 
the retinal vessels; rarely in the arteries, more frequently in 
the veins, to which it is trausmittcd fixim the ai'tciics. 
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In aoHie rogiirgitutioii pulsiition in the veins is common, 
and 2»ulsa<ion in the arterites is not rare, as Quincke and Becker 
have shown. This depends on the fact that the force of 
the pidse-wave becomes increased out of proiwrtion to the 
actual movement of the blooil, and the conditions which 
obtain in the hirger arteries pass on, so to speak, into 
the smaller vessels, and even overcome the regulating in- 
fluences of the eye (see p. IS). In one case described, the 
existence of the vahidai* lesion was first suspected from this 
jndsation. 

For the above-mentioned reasons, neither simple dilatation 
nor simi)le hy2)ertro2»hy of the left side of the heart usually 
alfe(?ts the size of, or circulation wdthin, the retinal vessels. 
Dilatation only acts when it involves the right side of the 
heail in an extreme degix»e, and then may cause some venous 
congestion, l^ut hypei'trophy, when its cause is such as 
l>cjnnits it to act on the smaller vessels, may cause, although 
raiely, retinal luemoiTliages. It is doubtfid whether it is 
capable of doing this imless rupture be permitted by voscidar 
(legt?n(.?ration. The ha^mori'hages which residt may lead to 
d(»g(»nerative white spots, which may pereist after the dis- 
ai)])eaninee of tlie effused blood. 

Embolism of tlie central artery of the retina is an occasional 
consequence of valvular disease of the heart, and is probably 
the most common cause of amaurosis associated with cardiac 
(lis(»ase — a eoincideneo which was first noted by Seidl and 
KanKa in 1840.* Its occiurence is governed by the same 
conditions as those which determine it elsewhere. It is most 
common in mitral disease, especially, like cerebral embolism, 
in mitral constriction. Its signs have been already described 
(p. 28). 

Transient failiu^ of sight Avithout ophthalmoscopic changes 
is common in lu^ari disease, and may be imilateral and con- 
siderable. To the latter form attention has been lately called 
by Mr. Nettleship. 

Malif/Hfint EndocardUia. — In the rare form of " ulcerative 
endocarditis '' attended with fever and pyiemic symptoms 

♦ CaiiHtatfs " Juhret^b.** 184G, Hi. 115. 
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(whicli Litten better designates "malignaDt endocarditis "), 
—the "diphtheritic endocarditis " of some German writers, 
due, protahly, to the circulation in the blood of organized 
elements derived from some septic source — retinal haemor- 
rhagea ore almost invariable, and of considerable diag^nostio 
importance. Most of tlie observed instances have occurred 
after childbirth,* and they are described under the head 
of septicajmia (q.v.). Ilo8enbach,t in two cases in which 
ulcerative endocarditis resulted from experimental damage 
to the valves of the heart of dogs, found retinal lupmor- 
rhagea, minute, in streaks and dots. In these cases, 
lisemorrhftgic infarcts, with abundant micrococci, were found 
in various organs. Virchow has described J an interesting 
case of panophthalmitis (exudatitin in the iris, vitreous, retina, 
and choroid) in a case of ulcerative endocarditis in a man, and 
he found minute bodies in the damaged spots, which would 
probably be now regarded as micrococci. He also proved by 
experiment that embolic obstruction of the minute vessels 
caused pimctiform estravasationa in the retina. 



Diseases of the Ve«skj.s. 
These rarely reveal themselves by retinal signs. Those 
which do occur, the rare coincidence of aneurisnis or signs 
of degeneration of the retinal vessels, with a similar change 
elsewhere, have teen already suificiently conadered in the 
general account of the changes in the retinal vessels. 



DISEASES OF THE BLOOD. 

Pl.K'rilUKA. 

In stat*B of plethora it is said by Jager that the vessels are 
large, and the blood colimin dark. The changes are not, how- 
ever, sufficiently well marked to be of practical importance. 

• In a esse of chronic mitral disease now under my oarc, with persistent 
pyrpiia withoat obviona cause, hiemurrhagps hare suddenly appeared in 
both retiDm sinmltimeouMly with the sigTia of ronnl eroboliam. 

t " Arch, fiir Exp. Path. u. Tborapie," 1878. 

E " Aroh. tur Path. An»t." Bd. i. 1886, p. 178. 
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An.kmia. 

AcTTK AnM':mia from II-TiMORRHAGK. — Loss of blood id 
occasionally followed by affection of vision, and the loss of 
sight may be slight or complete, transient or jiermanent, and 
may come on at the time of the haemorrhage or not until 
after several days. 

It is remarkable that sight is affected much more fre- 
quently after spontaneous than after traiunatic htemorrhoge, 
and that of the latter fonn, venesection is the most frequent 
antecedent, accidental or surgical wounds being very rare 
causes. This may be related to the circumstance that in 
traumatic and surgical cases the health is less frequently 
impaired before the loss of bloml than in the cases in which 
spontaneous ha?m()iThagc occurs, or in cases in which vene- 
section is perfonned. I am not aware that it has ever been 
noted in cases of the hajmorrhagic diathesis. 

For a valuable compilation of the statistics of these eases 
we are indebted to Fries.* Of 96 cases in which the form 
of the htemoiThage was noted, in 34 (Jio per cent.) the 
lijcmorrhage was fix)m the gastro-intestinal tract ; in 24 
{2o per cent.) it wjis from the uterus, in most cases after 
childbiitli, in a few from menorrhagia; 24 (25 j)er cent.) 
were due to the ai-tificial abstraction of blood (21 by vene- 
Bcctioii, 2 by leeching, 1 by cuj^ping) ; in 7 cases it was 
due to epistaxis ; in o to wounds ; in 1 case to haemoptysis ; 
and ill 1 to urethral ha>mon*hage. 

The loss of sight commonly follows a lai*ge haemorrhage, 
and especially repeated haemorrhages, but sometimes occurs 
after a small one. Now and then it follows immediately on 
the loss of blood (in 26 per cent, of the cases) : the patient 
wakes from the faint to find himself blind. In 10 per cent, it 
oc(!urs during the first twelve hours after the haemorrhage. 
More frequently an interval of two or three or four days 
occiu-s between the two events ; 33 per cent, occur after 
the first twelve hours and befoix^ the eighteenth day. Fi-ies 

" Iiiauiif. I)is8., TubiugL-n, ** Btilagt-heft zu den Kliu. Mouat^bl. f. 
Augi'uheillt," 1870. 
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lound that the prompt onset is most ooniinnn in the cases 
which occur after venesection, the t-ardy onset after 
gpontsjieous hicmorrhage. Commonly, the loss of sight is 
sudden ; rarely, it is preceded hy photopsy and pain in 
the bend and back. In one case under my observation 
neuralgic pain above the eyes oocuired after the (post- 
partum) hipniorrbage, and lasted for several days after the 
onset of the blindness. In this cose each previous confine- 
ment liad been followed by a similar pain, without affection 
of sight. Occasionally the same indiWdual haa suffered 
from transient affection of sight after htemorrhage on more 
than one occasion, as in a case recorded by Samuelsohn, in 
which temporary blindness occurred after each of several 
attacks of hiematemesis. 

The blindness is commonly double (in 90 per cent. — Fries), 
rarely one eye being much more affected than the other. 
In 10 per cent, of the cases one eye is affected exclusively ; 
in 5 per cent, one eye becomes blind and the other is but 
sliglitly affected. The loss is often permanent and complete 
(in 65 per L-ent.), the pupils being dilated and not acting 
to light. Partial or complete recovery takes place in about 
half the cases (partial, 80 per cent. ; complete, 20 per cent.). 
Leber* thinks the loss is commoidy more comi>lete when 
the hiemorrhoge is ft-om the stomaeh, than when from 
the intestines or uterus, and tliia agrees with the couchi- 
sions of Fries, that improvement, in spontaneous hicmorrhage, 
is most common after haemorrhage from the bowels. Com- 
plete restoration of sight has been observed after hiemorrhage 
from the uterus, venesection, from the intestines, traumatic 
hiemorrhage, and from the nose ; never after hiemon-hage 
from the stomach. Kecovery may bo much greater in 
degree in one eye than in the other. It may be eomi)lete 
in both eyes. When the i-ecovery is partial, the field may be 
limited, but the liniilalion varies mucJi in different cases. 
In the case after childbirth, above mentioned, although the 
sight of both eyes was lost at first, the right recovered with a 
normal field, while in the left vision was only J, and th& 
• In Gr-itfe ii. Bac^ii'cli'* " Hnndlraih," vol. v. 
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right half of the field was lost. In one case on reooid, the 
permanent loss was in the lower half of each field, and was 
greater in the left than in the right. In a case of Somnel- 
sohn's, in one eye central, in the other peripheral, vision was 
left, llecurrent transient amaurosis marked one cose (Leber). 

The ophthalmoscopic appearances some time after the on* 
set have, in rare coses, been normal. In most cases the disc is 
atrophied, with small vessels, as in the case I have mentioned, 
in which the disc was gre^dsh-white, the arteries much 
narrowed, the veins small also, and much new tissue about 
the vessels in the disc. The degree of narrowing of the 
vessels, and the time at wliich pallor appears, have varied in 
different cases. 

In the few ophthalmoscopic examinations which have 
been made early in the history of the cases, there have 
commonly been signs of inflanunation, usually slight, some* 
times intense. The slight changes consist in diffuse opocity 
of the retina with some oodema of the disc,* the more intense 
in a neuro-retinitis with hcemorrhages. The larger the 
nimiber of early observations, the more does it appear that 
the permanent damage to sight is related in degree to the 
intensity of the inflammation. 

In one case, recorded by Hirschberg, tliree days after the 
hemorrhage there was slight opacity of the left papilla; 
distinct neiuitis in the other eye without swelling ; sight nearly 
normal. Five days later— R., intense neuro-retinitis, V. Vir > 
L., commencing neuritis, V. i. The sight of the right eye 
was lost next day. Three weeks later — K. disc as in neuritic 
atrophy, V. ; L. disc merely reddish and indistinct, V. J. A 
very similar case has been recorded by Landesberg. The 
day after a hoemorrhoge from the nose, dimness of sight of 
one eye was comj^laiiied of, and the ophthalmoscope showed 
in both eyes diffuse opacity of the retina with some swelling 
of the papilla. In one eye the appearances soon lessened and 
sight was normal ; in the other a neuro-retinitis with hremor- 
rhages developed, with ultimate amaurosis, lletinal lioomor- 

♦ nirecliborg, *• Kl. Monat«bl. f. Augenhcilk," 1877. Supplement, 
53-85. 
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rhages and neuro-retinitis were observed by Woinow after the 
application of four leeches to the uterus, 

Porster has recorded a case, in wbicli, twelve daj's after a 
hiemorrhage, there wa« a peculiar white opacity of the retina, 
■with small hsemorrhapes around the disc ; vessels small, but 
not OB in embolism. There was no affection of sight. The 
opacity slowly disappeared without neuritis. So in a case 
Keen by Uorstmann, three days after a hfematemesis, dis- 
turbance of sight occurred (J) with slight opacity of the 
optic nerves and adjacent retina. The changes gradually 
lessened and sight became normal. On tlie other hand, 
ten days after loss of sight, which occurred seven days after 
an abortion, Hester found neuro-retinitis with liiomon-hnges, 
quickly subsiding to atrophy ; lose of sight permanent in both 
eyes. Colsmaim, howei'er, four days after onset, found 
only pallor of disc, small arteries, large veins, and no neuritis. 

Many theories have been framed to ocooimt for the 
phenomena, but the variety in the changes renders the 
appearances very diifictilt to explain. Tlie theory which has 
obtained most acceptance is that of v. Graefe, that there is 
a retro-ocular haamorrhage situated sometimes near, some- 
times far from the eye. The evidence in favour of this 
theory is tliat small retinal hajraorrhages have been seen, 
tliat there are sometimes haemorrhages into other organs 
in cases of loss of blood, and that in one cose there 
were simultaneous s\-mptoms of a cerebral lesion. But this 
affords a very inadequate explanation for the cases in which 
both eyes suffer. To assume, as has been done, that the 
mischief is at the eliiasma, seems unjustifiable, in the entire 
absence, in all such oases, of other symptoms of mischief at 
the base of the brain. Fiirster attributed the slight chonges 
in his case to serous effusion. Samuelsohn tltinks that the 
nervous connection between the stomach and the corpora 
quadrigemino (lesions of which are said to cause goatrio 
hemorrhage) affords the best explanation. 

It is evident, however, that in the majority of cases there 
is inflammation, and there is at present no evidence to show 
that this b not of intro-ocular origin. It seems probable 
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that tho m(KJiftiii8iu muy vary in different cases, and one 
vlhH'i of loss of Wood may be ujwn the retinal elements 
thomwlvt^R. Tlie 8ho<'k to the nervous stnictures from the 
anipniia may, in some cases, eaiise transient loss of function, 
of Hudd(ui or slow onst»t, and recovery take place without 
o])hthalmo8<K^)l>io (;hangos. In other cases no recovery may 
takt^ i>hu'o, and atrophy siiper\'ene. In some cases the 
<laniap;o to tho nutrition of the retina may lead to a piimaiy 
innunnnation on tho restoration of the blood supply, variable 
ill dopfitHs 8om(»tiino8 slight and general, sometimes most 
iiitcnsn ill Ww pa])illa, where inflammation occasionally occurs 
ill chlorosis as in Cases 29 and 44. 

Jt IS ])robablo tluit more light will be thrown on the 
l)athology of this mysterious accident when physicians are 
inoi*o gtMiomlly aware of the ocular sjTiiptoms which may 
ncconipuny lianuon'hago, and use tho ojihthalmoscope in all 
ras«»s in wliich Ww plionomcna ore likely to occur, since only 
t<>o many of such casus afford opportunity for i)ost-mortem 
investigation. 

SlMIMJ-: ClIRONK! An.F.MIA. 

T\w c(»l<)ur of tho fundus is pale in proi)oi'tion to the 
inijcinia, but tlio pliysiological variations in the tint of the 
chon»id and of tlu^ di8(j prevent the tint of the fundus from 
aironling any absoluto intlication. In extreme cases the 
choiM)idal pallor may, however, be striking, as it was in a 
girl witli chlorosis, lately under my care, in whom the red 
(•orpusclcs were only 20 per cent, of the nonnal. 

The n»tinal vosst^ls often present distinct characters. The 
v<»iiis are especially pale, often only a little darker than 
the ar(eri(»s. AVhen tlio choiH)idal pigment is abundant, it 
may 1k» noted tluit its influence on the apparent tint of the 
vrins is gnMiter than in healtli; the}^ undergo a gi'eat^r 
<'liang<» of tint in pjissing from the dark cliomd on to the imle 
disc. The vi'ins an* also often bixxid, in consecpience of the 
defective distension and conse<juent flattening in then* atonic 
rtatc by the intra-ocular i»n^s.^un» (see 2>. 1<^). The reflection 
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from tliein viirieB, commonly being brood, no doubt in cx>iiBe- 
quenee of the diminished oonvesity. The arteries are usually 
narrower than normal, not merely in eomparison with the 
veins, but absolutely ; their pallor is miidi less noticeable 
than is that of the veins. The reflection from them may 
also be broad, HoemorrhageB are said to occur, but ore 
certainly very rare in simple antemia and jirolmbly only 
fake place where there is a great absolute deficiency in the 
number of red corpuscles. I have found them absent in a 
case in which the eorpuseles were as few as 26 per cent, of 
the normftl. Neuritis occasionally oecurs. This has been 
iiote<l by Hirschberg, and an instance of it is figured 
in n, "VII. 5 (Caae 44). Intense neuro-retinitis nmy 
occasionally occur, as in Ca«e 29 (PI. VIII- 1 and 2), 

rROGRESSIVE pEBMCIOUS A.N.KMIA. 

In pernicious aofemia (Caae 45) the tint of tlio fundus and 
the appearance of the arteries and veins are sucli aa are seen in 
the most intense cases of simple aniemia. The rather niuTow 
arteries and broad pale veins are seen in PL XI. I . The figure 
shows also that which is a characteristic feature in pernicious 
anaemia, the tendency to bn;morrhnge. Common in other 
situations, it is far more frequent in the retina than elsewhere. 
Of sixteen eases examined by Quincke, retinal hromorrhages 
were absent in one only. In thirty cases examined by 
Homer, extravasations were present " almost without ex- 
ception." The extravasations are often, as in the figure, 
numerous, and more or less striated or flame-shaped, from 
their situation in the layer of uerve fibres. They are usually 
most abundant around the optic nerve entrance. Tliey are 
frequently associated vMh wliite spots and areas, due in part 
to leucooj-te-like cells, in part tfl degeneration in the dis- 
turbed retinal tissues. Occasionally a pale spot may occupy 
the centre of a small hiemonhage. In such cases Mauz' 
found the pale centre to consist of round coloiu-less cells, 
sometimes enclosed in a capsule. He foimd also ampulU- 

• •' CentralbUtt f. il. Med. Witw." ISTfl. p. 67S. 
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form and sacculated dilatations of the capillorice (no dodbt 
similar to those figured in PL XVI. 11, from a case of 
diabetes). Some of these were empty, others contained 
a granular material, others contained red blood coipuscles or 
colourless cells. He supposes that the capsule found to 
enclose the pale cells within the haemorrhages was really the 
wall of such a capillar^' dilatation. A stellate arrangement of 
white s})eck8 around the macula lutea was seen by Quincke in 
one cose, but is certainly rare in this disease. Gildema of the 
retina was also obser^'ed in one cose by Qiuncke, the vessela 
being dimmed by a bluish-white cloud. The optic disc is 
usually normal, but its edges may be blurred, and optio 
neuritis may, in rare cases, be present in excess of the other 
retinal eliaiiges, as in the ca.se of a boy described by Dr. 
StejJien Mackenzie (" Lancet," Dec. 7, 1878). 

TIic liiemorrhages are, in many cases, quickly absorbed, 
lasting only a few weeks. They cause no disturbance of 
viHioii except when located in or near the macula lutea. It 
is j)rc)bfil»lo that when the actual diminution of the blood 
corjiusclnH is ascertained in these cases, a relation may be 
iriK^ccl Iwtwwai a certain degree of diminution and the 
<M*curron(?e of those ha?morrhage8. 

JjVA'COi'YTllJE.Ml\. 

Ill all (^OHns of IcMicocythffimia in which the change in the 
l»loo(l in c()nHi(lcral)le, the retinal and choroidal vessels are 
n'lnarkably juile. The tint of the choroid is an orange-yel- 
low. Tlio nit inal veins ai)pejir broad, and very pale. Tliis 
Hppan'ni iiicrcaw' in width is somolimos very grt\at (Fig. 20), 
uimI Ih probably diK^ to atony and flattening rather than pas- 
Hi'vi' (JiHtniHion. They are often very tortuous. Their central 
rellrrtion may at first l)e })road and indistinct; idtimately, 
in tlin larg(» toHuous vessels, a very narn>w, almost white, 
rolleetion appears. The rf»tinal aiteries are orange rather 
than red, and in (jxtn^nie cases they are small. 

HesideH tluwj ap])earances, there are, in a considerable 
number of (Mwes, iM'liuil changes in the retina. These vary 
gHMitly in different ea«»8, and ran»ly present the appear- 
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anoe described by their disooverer, Liebreioh, as "leulcteinic 
retiuitiB." They are almost confined to the Bplenlo \'ariety, 
and are msuftUy double, one eye being often more affeoted 
than the otber. 

The commonest change is the ocGurrenee of retinal hffimor- 
rha^^es. The tendency to hromorrhage in this disease ia 
extremely strong, an<l leads to extravasations into the retina 
' in a large number of eases. Statisties which 1 have collected" 
show that the most common recorded seat of extravasation into 
s the subcutaneous celluliir tissue. A more constant 




Fig, 20.-Broud Retinal Vcini. and Nnr 
leatocj^hienii 

use of the o(ihthalmoBcope will probably show that retinal 
liEcmorrhage ia as frequent, if not more so. Of five coses 
of leucocytliEemia which I have examined with the ophthal- 
moscope, retinal extravasations were ^■isible at some period in 
four. Of the tendency to hromorrhage these extravasations 
constitute a striking indication. The tendency to retinal 
hEemorrhage is apparently far gi-eater in leucocyfhEemia than 
• Art. Lourocytluemin, " Rnynolds' Syntem of Medicine." vol. v. p. 2fi7. 
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in simple oncemia, for it oeeiirB with a percentage of red 
corpuscles greater than is usual in cases of simple ansdmia 
which present retinal hoomorrhages. I have twice onet with 
them in leucoc^'thtemia when the blood contained 50 per cent. 
of red corpuscles. One of these cases is figured in PL XI. 
Fig. 2 (Case 4C). The htemorrhage encircles the fovea centralis 
in a curious series of extrasavations, and several smaller ones 
lie adjacent. Commonly the haemorrhages are more widely 
scattered, and more or less striated. The haemorrhages are in 
these cases usually in the nerve-fibre layer, but a large 
extravasation may infiltrate the whole thickness of the retina. 
"NVhen the excess of whito corpuscles is considerable, the 
effused blood has a pale, chocolate, tint here as in other 
sitimtions. Extravasation may take place into the substance 
of the papilla or haemorrhage may occur into the vitreous.* 

Besides the haemorrhages, white or yellowish spots are 
commonly present, often most abundant in the periphery, or 
near the macula lutea. These are sometimes irregular, but 
often rounded, and edged by a halo of extravasation. 
ANHion large, they ore sometimes distinctly prominent, and may 
be as much as 2 mm. in diameter (lleincke). They consist 
commonly of leucocijies, similar to the leucocytes of the blood, 
and they have been regarded as lymphoid growths such 
as occur in other organs. In rare cases actual growths of 
some size have been met with, but it is doubtful whether the 
smallor sj^ots are of this nature. It is common for the pale 
corpusc'les to be aggregated in the middle of an extravasa- 
tion. In some cases the white spots are due to degeneration 
of the retinal elements. The capillaries are full of whito 
<M)q)uscl<»s, and it socms more probable that these sjmts arise 
by ili(.' os('n])(^ of the eoriULScles by diapedesis or by iniptiure. 
In (nn» case Sa(»inis<?li found an iiTegular tliickening of the 
iiintT granule* layrr, in some places extending into the 
pinglion-(H»ll layer, lie attributes the thickening to escaped 
l(Micocytos, whi(»li iu*e indistinguishable from the corpuscles of 
Uio granule layer. Poncet has found a similar infiltration 
(extending, not only into all the layers of the retina, but also 

* Vit/t' Porriii ami Ponoet's " Atlas," pi. 65. 



b 



l.KLtlKVlH.KMlA. 193 

into tliG siibstaiioe of the optiu ner\'e. Swelling of the nerve 
fihrea was the cause of small whit« spots iu a inase described 
by Deutschmann.* The capiUaxies of the retina may he 
dilated and varicose, suL-h aa are shown (from a case of 
diabetes) in PL XVI. 11, t The lymphatic sheaths of the 
vessels may he filled with white blood corpuscles. 

Occasionally a diffuse opacity of the retina is met with, 
said by Roth to he due to a thickening of the vertical 
fibres of the retina, but probably sometimes due to codema — 
of the ganglion cell layer in a case described by Deutech- 
mann.* When more considerable it is in part due to a 
diffuse infiltration of leucocytes, as described by Poncet 
and Oeller. This opacity, with some swelling and great 
tortuosity of the veins, was the chief appearance in one case 
under my own observation. The patient was a woman, aged 
yfi, in University C'ollege Hospital, luider the care of 
Dr. Wilson Fox. Both eyes were affected in a similar 
manner. The discs were clear, the sclerotic ring distinct, and 
the physiological cup quite normal. The tint of the periphery 
of the disc was rather deep, but there was no punctiform 
redness. There was a diffuse, slight opacity of the retina, 
oliiefly marked near the disc and somewhat stiaat«d on direct 
examination. Towards the periphery of the retinu, a few 
small white spots were seen, and one small haemorrhage. The 
arteries were nearly nonnal in size, but unduly tortuous. 
The veins were greatly increased in diameter, and much paler 
than natural. Their central reflection was everywhere distinct 
and broad. The smaller veins were conspicuous and could be 
followed for a longer distance than normal. The larger veins 
were very tortuous, the curves being chiefly in the plane of 
the retbia, but some antero-postcrior. One or two small 
veins on leaving the disc were lost in the opacity of the 
retina, but the larger veins were not concealed. 

A remarkable change was observed by Heinze!,* in a case of 
lymphatico-splenic leuoocythiemia in a child, 4J years of age. 



• " Kl. Monatsbl. tiir Angenheilli." 1877, p. 231. 
t Suoh cmpillaricB nro figun-d by pLooet, " AtluB," 
i " Jahrbuuli fiir Kinderheilk." IH7S, p. 346. 
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There was at first an enormous swelling of both popillad, 
which were occupied by a striated opacity, completely con- 
cealing the disc, without redness, ceasing two discs' breadth 
from the edge. The retina presented here and there a little 
opacity. There was moderate tortuosity of the veins, and the 
vessels were bordered by pale lines of variable width. Numeroui 
haemorrhages appeared and disappeared in each retina. All 
the pathological appearances passed away in four weeks, the 
fundus appearing normal but pale, and it was also found 
normal after death. Heinzel remarks that the appearance 
had not the aspect of an inflanmiatory process, but rather 
that of mechanical congestion with consequent oedema and 
ecchymoses. Such a condition was presented in the same 
case by the conjunctiva, and several times by the skin, and 
was ascribed to the constitutional state.* 

In cases of general thickening of the retina, the optio 
papilla has been foimd swollen (to '9 nmi. — Oeller) in con- 
sequence of leucocytal infiltration and oedema. The disc is 
not usually changed, however, except when the parenchy- 
matous retinal changes are considerable. 

The hceniorrhages may be, in some cases of leucooythaemia, 
so numerous as to give to the changes the aspect of a 
hsemorrhagic retinitis, such as is met with occasionally in 
other conditions. A large extravasation may burst through 
into the vitreous, and cause secondary glaucoma. The vessels 
are sometimes accompanied with conspicuous white lines. 

Besides the changes which appear related to the blood state, 
the complication of kidney disease may lead to retinal changes 
identical in appearance and structure with those met with in 
cases of primary renal disease, as in a case figured by Poncet.t 

The degree to which the changes interfere with sight 
depends on their extent and position. If abundant they cause 
considerable amblyopia ; if slight the ^ision may be unim- 
paired, and the retinal changes may easily be overlooked, 

* Tho ophthalmoflcopic appoarancefl may have been due to thrombosu in 
the orbital vein, the anaotomofles with the fadal ultimately sufficing to 
restore the normal circulation. Venous thrombosis is common in this 
disease. 

t Perrin and Poncet : " Atlas," pi. 66. 
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unleas systemutic osiiniinatioii in made witli tlic oplithttlnio- 
boojm;. When sifimted near the macula, uentral >-iflion is 
much impaired. In the case figured, foriiistance (PI. XII. 2), 
it wns very dim, but not loHt. Occasionally fho disturhani;e 
of the retinal elements leads to a curious change in vision, as 
in one case in which parallel lines appeared to come near 
together, and again to diverge. 

Soraetinies the choroid ia found infiltrated with leucocyte- 
like cells, and it« vessels may he, at the same time, greatly 
dilated. Poncet has figm'ed on infiltration of the iris with 
leucocytes, supposed to indicate a leucocythromic iritis. 
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PruviUA. 

The tendency to niptiu^ of vessels in purjiura leads to 
I'otinal as well as to subcutaneous extravasation. How 
frequently retinal hiemorrhagea occur cannot Le ascertained 
until the oplithalmoscope is more generally used by physi- 
cians, but they are certainly very cnmmou, perhaps invariable 
in the severer fonus of the aiTection. Cases have been 
recorded by Euc,* Stephen Mackenzie,t and others. In 
each of two fatal cases recently luider tlie care of Dr. Hunt, 
of AVolvorhani[iton, retinal hromorrhages were present, and 
numerous. J Tlie extravasations are for the most part striated, 
and adjacent to vessels, and most abundant in the neigh- 
bourliood of the optic disc. In a cose recorded by Dr. 
Goodliart, § a large suhretinal extravasation was present, and 
was thought to he in the choroid. It had a white edge, and 
white spots ha^'e been seen in «)nnection with the retinal 
hasmorrhages in this as iji other affections. Hremorrhage 
into the choroid was also found post-mortem by Rue, in a 
case iu which a large number of retinal estravosationa were 
observed during hfe. The latter may cause considerable 
amblyopia if numerous, and, as in other cases, if near the 
macula lutea, may damage rantral vision, 



■Mtd. TinnHand Giu 
'Lanctt," 1878, i. VIS 
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ScrR\nr. 

Retinal hcemorrhages have been found in scurvy, but less 
commonly than in purpura ; perhaps becaiise they have not 
been looked for. They ore, as in purpura, commonly in the 
neighbourhood of the optic nerve. In one case recorded by 
Wegscheider,* numeroiis small extravasations into the brain 
co-existed. 

DISEASES OF THE LUNGS. 

Pulmonary affections rarely cause ocular troubles. Em- 
{)hysema of the limgs may lead to mechanical congestion of 
the venous system generally, which may be conspicuous 
in the eye. The same influence has been ascribed, but on 
very doubtful grounds, to phthisis, in which amblyopia occa- 
sionally occurs. Tubercles in the choroid may be met with 
in cases of acute tuberculosis, but never when the tubercular 
affection is confined to the limgs. Acute pneumonia is said, 
in one case, to have been associated with neuro-retinitis. 
A febrile intense bronchial catarrh in a young woman, 
with much cyanosis, was observed by litten t to be accom- 
panied with neuro-retinitis, in and aroimd the papilla, of 
gradual development, and with numerous extravasations, 
some with white centres, near the equator of the eye. 
Many of the extravasations were regularly arranged, and 
situated upon small veins ; and he suggests that the clianges 
were probably set up by the great distension of veins. The 
retinal affection subsided with the bronchitis. 

DISEASES OF THE DIGESTIVE ORGANS. 

The occasional effect of hoomorrhage from the stomach and 
intestine has been already described. Galezowski t associates 
atrophy of the optic nerve, in some cases, with chronic 

♦ *» Deuteehe Med. Wochensohr." Nos. 17 and 18, 1877. 

+ "Charitd Aimalcn" for 1876. Berlin, 1878 

J ** Joum. d'Ophthalmologie," March, 18:2. **L'Un. M6d."' 1870, i. 36". 
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gastrio troubles. lie has dpBcribed several remarkable cases 
in which great improvement ocourred in amblyopia, pre- 
viously obsfinat*, on eorreoting gastric or intestinal troubles. 
In some cases there was also tenderness of the lower cer\'ical 

Chronic diarrhoea may also, in the opinion of the same 
author, lead to a " perivnaoular retinitis," in which an in- 
filtratinu of the retina, causing opacity, may estend around 

the vessels. 

Tiie a^<sociation of these conditions has not, however, been 
generally recognized. 

Jniiitdire. — The changea in the blond from jaundice may, it 
is said, cause retinal hiemorrhage, but the statement is sup- 
ported by one ease only. Jiiger says that the blood in the 
vessels may have a yellowish tint, but the appearance is 
probably due to a tint in the media, such as in rare cases 
causes yellow vision. 






DISEAiSES OF THE SEXUAL ORGANS. 

Sexual excess in men has been said to cause atrophy of the 
optic nerve, but the eridence in support of the relation of 
the two is not strong. 

Sudden suppression of the menses has been obson^ed to be 
followed by acute optic neuritis, such as accompanies menin- 
gitis, and often attended with unpleasant sensations in the 
head. The occurrence of the neuritis is probably analogous 
to the occasional production of other acute changea in the 
nervous syst«m, such as acute myelitis, from the same cause 
— a well-established foot. 

In chronic menstrual irregularities, optic neuritis, of chronic 
coiu«e, has been found, and occasionally other disturbances, 
such as retinal biemorrhages. It is probable that in most 
cases of this character the two conditions — the ocular and 
menBtnial changes — are related to a common cause. 

The occurrence of loss of sight, sometimes with neuritis, 
after uteiine hBomorrhage has been already mentioned (p. 184). 
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DISEASES OF THE SKIN. 

It has been said by some, especially by Mooren, that 
general skin diseases may be accompanied by inflammation 
of the retina and papilla ; that eczema of the head may be 
accompanied by optic neuritis, ending in atrophy. The state- 
ment has, however, received no confirmation, and the relation 
of the two conditions must be considered as exceedingly 
doubtful. If such a sequence occurs, it is possibly by the 
production of a local orbital cellulitis. The suppression of a 
customaiy cutaneous discharge, such as that of eczema, has also 
been said to cause neuritis, but the fact needs corroboration. 

A case of slow atrophy of both optic nerves, associated 
with a general heri>etic einiption on the skin, diagnosed by 
Ilebra as "chronic herpes zoster," has been recorded by 
Ilubsch.* But the patient passed through a condition of 
delirium to one of imbecility, and the atrophy was probably 
part of a widely spread degeneration of the nervous system, 
of which the skin eruption may have been an effect. 

CHRONIC GENERAL DISEASES. 

TrBERCULOSIS. 

The grey granulations which constitute the anatomical 
lesion in tuberculosis may form in the vascular structures of 
the eye, chiefly in the choroid, rarely in the iris and retina. 
When present in the fundus, they may readily be seen with 
the ophthalmoscope, and it is the only situation in which the 
isolated granulation can be seen during life.t 

Tubercles in the choroid (PI. XIII. 1) appear to the 
ophthalmoscope as white, yellowish-white, or reddish-yellow 
spots, usually isolated, and more or less roimded in form. 
They are palest in the centre, and commonly redder on 
tlieir outer portions, and the peripheral redness passes 

• "Ann. d*OciiliHt." 1872, p. 239. 

t That tubercloH occiirrod in the choroid as a poflt-mortem obaervation has 
long l)cou known. They were dcHcribed by Autenrieth in 1808. They were 
iirat observed with the ophthalmoscope by Ed. JUgrer in 1855. 
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gnuliially into that of the adjmjeiit clioroiJ. They com- 
mouly (levelope in the substance of the choroid, and the 
pigment and vessels atrophy before the growing nodulp, 
first, and more completely, at the wntre, bo that the 
diameter of the tiibercile on section may be found to bo 
twice or tliree times iia great ae that of its exjjosed portion 
(PL XIII. 2). In size they vary from oue-third of a 
millimetre, to twn, or two and a half millimetrea, i.e., from 
about one-fourth to half or tliree-qnarters the diameter of 
the optic disc. The larger nizes ai-e rare. Occasionally 
several ore aggregateil together to form a moss whioh may be 
the size of the disc or even larger — seven or eiglit millimefreB 
in diameter. These larger masses project considerably info 
the eye. Slight prominence may commonly be recognized in 
all the larger tubercles, and assists the diagnosis. The smaller 
ones may resemble epota of chor<Hdal exudation or atrophy. 
From the former, their rounded shape and yellowish tint 
distinguish them. Fi-om atrophy, the tint, regular form, 
concealment of the choroidal I'essels, and the (common) 
absence of any adjacent pigmentary disturbance are sufficient 
distinctions. They are distinctly behind the retinal vessels. 
lu structure they consist of the some I)'mphoid cells as con- 
stitute the granulations elsewhere. The cells ai'c distinct in 
tlie periphery, degenerated in the centre (PI. XIII. 3). 
Extravasations of blood existed in the substance of a granula- 
tion in one ease examined by myself. They are situated 
diiefly at the middle of the fundus, not far from the optic 
nerve entrance. Usuolly ouly three or four are present ; 
sometimes, however, as many as twelve or twenty or even 
fifty (Cohnheim). They may form rapidly, and according to 
Strieker, may be recognizable in from twelve to tweiity-foiu" 
hours after no trace of them was jirevioufily visible. But it 
must be remembered tliat they attain a considerable size, 
without distiu'bance of the epitheUura, and the partial remo^-al 
of this may rapidly increase their distinctness. 

Choroidal tubercles occur in both cliildren and adults, 
and in the chronic as well oa in the acute forms of tuber- 
cultjsis, but are most frequent in the acute forms. They 
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fire praotjoally oonfined to the Cftsea iii wliifli tuVwi-cle is 
widely distributed, being almost never finind when tlie 
disease is eonflued to tlie Iniigs. Their actual frequency 
in these oases cannot yet he stated. It is evident, from 
the rapidity of their appearance, that repeated examina- 
tion is necessary to exclude their occurrence. Cohnheim 
described them aa ^'ery ooranionly to be found after death. 
This is, aeoording to the experience nf all subsequent 
observers, quite incorrect so far as concerns their recognition 
without the microscope.* In this country, at any rate, they 
appear to be comparatively rare, I^. Allbutt, at the time 
his work was written, had repeatedly searched for them 
during life and after death, and hod not then met with 
a single cose. Dr. Gai-liek, an excellent observer and a 
skilled ophtholmoscopist, during two yeai-s' experience as 
Registrar at the Children's Ho6i>ital, constantly searclied 
for them and found them in one case only. Their rarity 
is such 03 to deprive them of much of the clinical import- 
ance they would otherwise possess. As a rule, when they 
do ocour, it is not until the disease has become advanced. 
Exceptions to this have, however, been recorded, as in one 
case in which they were present before fever or other symp- 
toms of the disease were developed.t Stcffen,J again, found 
them in one case six weeks before the commencement of 
tubercular meningitis. In such a case they may affoi-d 
great assistance to diagnosis. Their presence, then, is of I'alue 
as eWdence of general tuberculosis, especially in cases in which 
the diagnosis of acute tuberculosis from other acute febrile 
conditions is difficult ; their absence is of no significance. 

As a rule choroidal tubercles cause no symptoms. Tran- 
sient disturbances in sight have, however, been described. 

Occasionally, although rarely, a tubercular mass developes 
in the deeper structure of the eye, quite similar to the masses 
of the same nature which are found in the brain. A ease, in 

• It must bo rempmbered tliat l.hfir are muoh more distinct ofter the 
choroid basbwn presorved in npirit or MiiUer'a flnid than in tbe recent state. 

+ PrBonkel: "Borl. Kl. Woohenschr," 1873. "Jahrbuch (iir Kin- 
derheUk.'' Bd. ii. 

I " Jahrbaoli f,ir KinderheiUt," 1870. 
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■wliioh siich growths wpre assooiatwi in those two situations, is 
nrarated in the Appendix (Cnse ■')). A tuberfular mass, with 
granuliitions in the neighbourhood, infiltrated the greater part 
of one nptic nerve, and invaded the eye, in a case desorihed 
by Chiari* 

Choroidal tubercles were found hy Cohnheim in a guinea- 
pig rendered fuberculnr by inoculation. 

Sp/inn.—The ooeurreiioe of tubert^les of the retina, in very 
rare cases, has been recorded. The aggregation of lym- 
phoid cells which may occur in the nuclear and mole- 
cular layers, adjacent to an inflamed disc in tubercular 
meningitis, have been regarded as such. The tubercular 
nature of such is uncertain. Unequivocal tubercles 
in the retina (often containing giant cells) have usually 
lieen associated with tubercular growths in almost all the 
structures of the eye (Perls, Manfredi), in rare cases with 
a tubercular papilhtis only (Weiss, Sattler). In the case 
of tubercle of the optic nerve referred to above, the optic 
])apilla was the seat of a large mass of caseating tubercle, 
and miliary tubercles were scattered through all the layers 
of the adjacent retina, t 

Tubercles in the eye are, as already stated, almost invariably 
part of general tuberctdosis. In one case, however, they 
were found in oil parts of the eye, although absent elsewhere.* 

Local deposits of tubercle in the encephalou may, as already 
described, give rise to ophthftlmo8(.«pic changes, producing 
optic neuritis, as do other cerebral tumours. In rare instoncps 
tubercidar masses ai-e situated in the intra-cmuial portion of 
the optic nerves§ or in the cluasma,1[ and may cause a 
corresponding affection of sight (probably with or without 
evidence of descending neuritis). The inflammation which 
accompanies the formation of tubercle in the meninges 
may also be accompanied by neuritio changes in the eye. 

• " Wien. Med. Jahrbuoh." 1877, p. 659. Sattltr, "Areh. f. Ophlh." 

1. 24, PI. iii. p. 127. 

t " Aroh. t. Ophth." ixiv. iii. 160. 

I Wei«8, "Arch. f. Ophth," uiii. 4, p. 37- 

} CtuvoUIiier, ■• Annt. Path. Q&a." 1862, Bd. iv. 

1 Hjort, "Kl. Monatsbl." 1867, p. lQ6j 
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Tubercular disease of the lungs has l>eeii desoribed by some 
observers as accompanied by mechanical congestion of the 
retinal veins, and by disturbed vision, but it is very doubt- 
ful whether these are in any cases related to the pulmonary 
affection. 

Syphilis. 

Acquired Syphilis. — The syphilitic diseases of the eye, 
during their active stage, commonly come under the care of 
the ophthalmic surgeon. Their consequences in the fundus 
oculi are, however, among the appearances which the 
physician encounters most frequently in his own work, 
and which often furnish him with very useful informa- 
tion. A knowledge of these changes is, therefore, of great 
importance. 

Although not strictly an ophthalmoscopic sign, tlie evidence 
of a past attack of iritis is often first discovered by the 
ophthalmoscope revealing the presence of uveal pigment on 
the anterior surface of the lens. In the immense majority of 
cases iritis is due to, and its traces are signs of, constitutional 
sj-philis, and the importance of the evidence thus afforded, 
from its frequency and easy recognition, can hardly be over- 
rated. Over and over again it must have occurred to all 
physicians who use the ophthahnoscope, When looking for 
changes in the fundus oculi, to encoimter these signs of past 
iritis, in cases in which syphilis had not been suspected, and 
often in which no other indication of it, in history or symp- 
toms, was to be obtained. 

Next to the iris, the choroid is affected by syphilitic disease 
more frequently than any other part of the eye. In spite of 
the opinions which have been expressed by some authorities, 
there is strong reason to beUeve that disseminated choroiditijB, 
is, in the great majority of cases, syi)hilitic. In its active 
stage, in which extensive areas of white exudation, com- 
parable, in Mr. Hutchinson's opinion, to gummata, are the 
conspicuous features, it rarely comes under the notice of the 
physiciaiL In its later stage, in which extensive regions 
of atrophy alternate with scattered stellate and cratex-like 
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pigmentaiy deposits, and sometimes with htEMnorrhages, it is 
often met with. It is to be remembered that the pig- 
ment ia deposited in the retina as well, and oare must be t^ikou 
to avoid confounding the change with retiuitis pigmentosa. 
The choroiditis of acquired eyjihilia is usually imilateral. 

Selhin. — Isolated syphilitic retinitis is far rarer than s_vphi- 
litio choroiditis. It is characterized by areas of diifuse opacity, 
porenchjTuatous swelling, tortuous vessels, and a blurred disc. 
Sight is considerably impaired. This form also comes chiefly 
under the ophthabnic surgeon's notice, 

Opfic Nerrr. — NeurUi», limited to the papilla, is oonunoii 
in syphilis, as secondary to braiu disease, but is very rare aa 
a primary sj-plulitic affection, if it ever occurs. Neuritis 
baa, however, been met with secondary to a syjihiloina of 
the trunk of the optic neire. 

Simple Aliophij of the ner\'e is said occasionally to occur, 
ns the consequence of syphilis, double, unaooompanied by 
spinal symptoms (Galezowaki),* Locomotor ataxy, primary 
degeneration of the posterior columns, may also occur as the 
oousequenee of syphilis, I beheve, very coraraonly,t and may 
be accompanied by optic ner\'e ati-ophy, although perhaps less 
commonly than the ordinary form. Galezowski has found 
the oourse of the atrophy to he commonly rapid and lui- 
inflnonced by anti-syphilitic treatment. The latter fact 
harmonizes with my own experience of ataxy and otlior 
late " neural " consequences of syphilis. 



Imiehited Syphilis. — The charanferistie indication of 
inherited sj-philis, which is afforded by interstitial inflam- 
mation of the cornea, and a knowledge of which we owe to 
Mr. Hutchinson, is well known, and does not come within 
the scope of the present work. 

The only deeper strueture of the eye, which is liable to bo 
affected with any frequency, is the choroid, which is often 
the seat of disseminated inflammation, tti infancy or later. 
Scattered areas of atrophy may be left. The course of the 
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• " Joum. d. Ophthaiinologie," Maruh, 1B72, p. 13U. 

t Syphilitic Nenrosen, " Brituh Ucd. Joiiniul," Mutch 1, 18TS 
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affection is well illuBfTated I»y two oases described liy Dr. 
T, Barlow.* In oiie of these the autopej- ahowetl uhronio 
sj'philitic disease of the cerebml membranea. The choroid 
preseuted, in each case, brownish flecks of einidation without 
disturbance of pigment or atrophy. The micToseopical ex- 
amination (by Mr. Nettleshj])) showed the chorio-capillaria 
beneath these flecks, to be infiltrated with pus-like cells, and 
in several instances there was a layer of flattenetl cells on the 
surface next to the retina. In the other case, Br. Barlow traced 
the progress of similar flecks to a stage of atrophy, such 
as is seen in disseminated choroiditis — the condition occasion- 
ally met with later on in life. Sometimes it bears a 
superficial resemblance to retinitis pigmentosa. Several 
oases of this character have been recorded by Mr. Hut- 
chinson.f and one is figured in the " Opli. Hosp. Rep." 
vii. PI. 4, Fig. 3. 

Simple choroiditic atrophy of the disc has several times 
come under my notice in children the subjects of this disease. 
The disc has a uniform i-eddish tint, the edges are not well 
defined, and the Tessela ore small. There has not commonly 
been any atrophy of the choroid or jiigmentary accumulation. 
Several times, since first observing the connection between the 
two conditions, this choroiditic atrophy has drawn my attention 
to the existence of inherited syphilis, which had otherwise 
escaped notice. Sight is usually impaired, sometimes con- 
siderably. 

A case of retinal changes in inherited syphilis is mentioned 
by Dr. AUbutt, as related to him by Mr. Oglesby. Above 
and below the disc was an irregular white patch without 
relation to the vessels, singularly like the patches of opaque 
nen'e fibres. Under ood liver oil and tonics it gradually 
disappeared. 

Retinitis pigmentosa is, by some, believed to be cooneoted 
with inherited syphilis, and an instance of the association of 
the two diseases has been described by Mr. Swanzy. Probably 

• "Path. Trans." 1877, p. 287. 

t Mr. HutchiiiHon hiui mifrgestod that tho oonditioo of phonudal atrophy 
and choriiidnl nnd rctioal pigmentation may occur without au exudative 
BiBge. 




lepouts of pigment in tlie retina may accompany the atrophic 
changes in disseminated choroiditis, hut the eonueetiou of true 
retinitis pigmentosa with HyjihUis is generally considered to 
he very doubtful. 

Chhomc Khevmatism. 
Chronic rheumatism has only accidental associations with 
changes in the fundus oculi. Neuro- retinitis is somet.imes 
loosely ascribed to rheumatism, hut only on the ground that 
it has soniefimeB appeared to be due to cold. It must he 
remembered that the optic ner^-e, like the other orbital 
nerves, may be damaged by i-hemnatic iuflammation at the 
back of the orhit (see p. 145). 



Goi'T. 

The direct relation of any changes in the fundus oculi to 
gout cannot be considered as established. Mr. Hutchinson 
has, it is tme, described, as pi-ohahly a consequence of gout, a 
form of htemorrhagic retinitis in which the extravasations are 
email, flame-shaped, scattered over the whole fundus, and 
commonly preseut in one eye only. He suggests that they 
are due to thrombosis in the retinal vein behind the eye. 
The evidence of the direct relation to gout is not very clear. 
Only six (of fifteen) cases had suffered from distinct attacks 
of gout, and all were past middle life. 13ut it is certain that 
the conditions favourable to the occurrence of gout, as well as 
those resiUting from the developed diathesis — plethora, high 
living, granular degeneration of the kidneys, hypertrophy of 
the heart, and fatty degeneration of vessels — are conditions 
which may predispose to or excite the rupture of retinal 
vessels. 

Galezowski has also described htcmorrhages leaving white 
patches of " sclerosis " aa occurring in gouty persons. Some 
Continental writers arc accustomed to refer to gout as a cause 
of optic neuritis, hut I am not aware that the relation is 
eetablislicd by any carefully observed cases, and it lertainly 
' liOB not been observed in this country. 
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Lead Poisonikg. 



The eye is occasionally aifected in lend poiaoiiing, apart 
from the effepts of induced kidjiey dieenso. The eye may be 
affected in three ways. There may he (1) amhlyopia, usually 
transient, without oiihthalmoseopio changes ; (2) atrophy of 
the optic nerve ; (3) ojilie neuiitis. 

The oocurrenoe of blindness In lead poisoning lias long 
been known. Somo well-marked cases were pubHshed by 
Duplay in IHS-i.' In what v. Graefe called " the pre-ophthal- 
moscopie period," the transient amblyopia attracted, however. 
more attention than tlie graver forma of affection, bo that 
Tanquerel des Planches spnke of the amblyopia as almost 
invariably passing away. Optic ner^■e atrophy in lead 
poisoning was first described by Ilirschler in 18G6,t and 
optie neuritis by Meyer in 186H.J Attention was, however, 
especially called to the affection by the [>ublication of an 
important series of cases by Mr. Hutchinson in 1871.^ 

(1.) The transient amblyopia, without ophthalmoseoplo 
changes, is usually sudden in onset, and may be complete?. 
It has been observed in some cases of acute saturnism after 
but short exposure to the exciting cause. It commonly soon 
passes away, and is probably due to a direct effect of the lead 
on the nerve centres, analogous to the temporary amaurosis of 
urcemia and diabetes. In one ease recorded by Fano there 
was, for some months, a periodical transient failure of sight at 
the same hour each day. 

(2.) In amblyopia of long duration it is common to 
find the signs of atrophy of the ojitic ner^'es. The discs 
ore sharp-edged, pide, and often gre_>-i8h, the arteries smalt. 
It is said that the atrophy may be from the first un- 
attended by vascular changes (Homer). In a consider- 
able number of cases, howei'er, which have been seen in 
an early stage, a condition of simple congestion of tlie discs 
has been found. The tint is uniformly red, with softened 

• " Aroh. Gcn£mle da Med." 1S34. 

t ■' Wieu. Med. Woohonnchr." I860, Ncm. C lUid 7. It u not eauy to uny. 
fnim the ac«ount ot tho cans, whether nenritui was prcBdit or uot. The diao 
it lyokpn of lui bcin^ g'^Si Bod havin^r 1u*t il" tnasprannoj. 

I " L'Umtn M*d." Nn. 78. f "Oph. Hoap. Rep." rul. vii. p. 0. 
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, with little or no swelling, tiiwluallv the redness 
iadm, and a redJiBli-grpy atrophy residts, often with diatinet 
white linea along the nnrrowed vessels. Sight has been much 
affected iu all the recorded cases, the acuity of \'i8ioii im- 
paired, and the field presenting a central or peripheral defect. 
The loss commonly progresses until even quantitative percep- 
tion of light may be lost. This congestive atrojihy is usually 
double, but, aa a case recorded by Mr. Ilutohinsou shows, the 
atlection of one eye may precede that of the other. 

(3.) Oceasionally cjtseaof lead poisoning present much more 
pronounced inflammatory changes — considerable papillitis, 
with awelliug, obscuration of the margins of the disc, con- 
cealment of veseela, and hiemorrhages, especially at the 
margin of the swelling. The arteries beyond tlie swelling 
are commonly narrow ; the veins may be distended or of 
normal siae. An iiiBtance of this form of neuritis is shown 
at PI. VII. (i. The affection is abnost always double, and 
usually entails considerable arablj'opia. It ia probable, how- 
ever, that slight degrees of neuritis are not uncommon in lead 
poisoning without any affection of sight. I have seen one 
such case, and the general use of the ophthalmoscope in 
medical practice will probably show it to be not an infrequent 
occurrence. Pronounced neuritis may subside into atrophy 
liaving the characters of "consecutive atrophy," leaving a 
dull-white, fidl-looking disc, with narrow arteries. Or the 
neuritis may clear and sight be recovered, as in the case 
figured {Case 28). It is important to remember that the 
affection of sight in these cases moy be in part due to the 
direct effect of the lead on the nervous system, which has 
been already mentioned. Tliis is the more likely when, aa 
in many recorded cases, loss of sight comes on suddenly. 
The periodical amblyopia, mentioned above, has been uoted 
in association with neuritis* as well as with normal ophthal- 
moscopic appearances. 

These ocular changes commonly ooour in clironio coses of 
lead poisoning, which have presented toxic syniptoma for 

reported by SuiakEr bum Traubc's CUnique, and quoted bj 
.A.bidio (Hal. dm Yi-ux ) 
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8i>me timo, often for years, preriouBly, and thf,v may 
coincide with an iiipreaae of the other eymptoma. It must 
be remenihered, however, that the manifestation b of lead are 
very irregular, and aiiy one may be absent or may alone be 
present. In cases of very recent intense lead poisoning, 
toxic amblyopia and neuritis are apparently more oommoD 
than atrophy. 

In many cases tlie occurrence of neuritis coincides with 
symptoms of cerebral distiirbanoe, headache, conndsions, 
delirium,' &o. The neuiitis figured In I'l. VII. 6 (Case 28) 
presented, at the same time, much mental disturbance, and 
both sympt-onis passed away together. In a fatal case of this 
description, recorded by Mr. II. Atkinson,! there were no 
naked-eye changes in the meninges or bmin, but lead was 
found in it in quantity equivalent to five grains in the whole 
brain. This association of cerebral disturbanoe with optic 
neuritis in these eases is probably more than a coincidence, 
and the analogous fact as regards albuminuric neuritis 
(p. 174) may be borne in niijid. 

The diagnosis of saturnine atrophy and neuritis rests 
especially on the reoognifinn of the signs of lead poisoning, 
especially the line on the gums, the occurrence of gout, of colic, 
of wrist-drop, and the presence of aneemia. It is only by 
these sjTuptoms that the neuritis can be distinguished from 
that of primary encephalic affections. The possibility of a 
renal neuritis in cases of lead poisoning must l)e Lome in 
mind. It is highly probable that in at least- one published 
case the retinal change was due to the albuminuria rather 
than to the lead. Albuminuric retinitis is, it must also be 
remembered, extremely common in cases of chronic lead 
poisoning of long duration. 

The prognosis in all forms of change in the optie disc must 
be cautious. It is least grave in the case of toxic amblyopia, 
next in eases of pronounced neuritis, especially of acute 

* This is an old obiKrvatiaa. Tsnqucrel dt'S FluicliGfl described catnnune 
Bmauroeia a« the acoompommenC uf EDce|i1ialupathia uud Colica Siituroina, 
and Htated that iu imaen of tlUB kind do muterial uliiu^ is U) be fonud in the 
bnin. ■"TraitG de« Ma!, da Plomb." 183'J, Tom. II., pp. 211 and 333. 

t " Laaoet," 1878, i. 78*. 
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course, less so in cftsee of clironio ooiigestivo change, and in 
pronoimced atrophy it is very unfavoitrable. Of fourteen 
cfises of various forms, collected by LsBpiUe-Moutard," nine 
progresBe<l to blindness. 

The treatment ia essontially that for the general atatc, 
but local applications, leeching and counter-irritation, have 
appeared useful iu some cases. 

Chrosic Alcoholism, 

Atrophy of the optic disc^ sometimes of one only, some- 
times of both, is occasionally met with in the Bubjeots of 
chronic alooholism, to which it is apparently due. It is said 
to occur especially in sedentary drinkers, and to be more 
common on the Continent than in tliis oountrj-. Amblyopia 
may precede any ophthalmoscopic change, and is characterized 
by a central dimness or defect. Fiirster states that before 
there is recognizable defect for white light, a defect for red 
may be discovered, extending from the fixing point to tho 
blind spot and a httle beyond each. To detect it the ordinary 
colour tests do not suffice in shght oaseB, since the coloured 
object should not be more than five milHmetres in diameter. 
Extensive loss of vision for certain colours, as green and violet, 
has also been described by Galezowski as a symptom of 
retinal anieatheata in some cases of chronic alcoholism. It ia 
pntbabli' indeed that the jierception of green is commonly 
lost as well as that of red, both colours appearing grey.t 

A stage of congestion, before the onset of the atrophy, has 
been described by AUbutt and others. The appearaiioca were 
generally those already described as " Hiraple Cougeation " 
(p. 37), uniform redness of the disc, with softened edges. Th& 
disc gradually becomes paler, and ultimately passes into white . 
or greyiah atrophy, often with small vessels. When the 
oondition of tho nerve has been ascei-tained by microscopical 
examination only granular degeneration of the nerve fibres 
has bctni found. I believe that congestion, somctimci with 
• "TU^ibPurlg," IB- 8. 
t Niu;l, Ann. d'Oojlisi^x' ^ Sept., 137S. 
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i oedema, is oft«ii to be recognized in the caeex of uhronio 
dioliBm. It b no doubt an analogous condition to that 
ohange in tbe meninges which leaves the thickening and 

opacity often to be found after death. 

The progress of the atrophy is slow, and the prognosis 
better than in many other forms : considerable good being 
effected, especially in the pre-atrophic stage of amblyopia, by 
stryohnia and tonics. 

In acute alcoholism ophthalmoscopic changes are not com- 
monly present. In one case Jager found a condition of 
diffuse retinitis, with nimierous hopmorrhages in a patient 
suffering from delirium tremens. 



ToBAI-CO PolSONINCi- 

The occurrence of defective sight from tobacco smoking 
was described in 1854 by Mackenzie, who was inclined to 
attribxite most cases of amaurosis to this cause. Evidence of 
great weight has been brijught forward by Mr. Hutchinson.* 
The relation between the two conditions has been doubted by 
some writers, who have urged especially the eonunoiiness of 
the habit and the comparative rarity of the change, and the 
absence of evidence of its occurrence among nations who 
smoked much more than the English. But in other diseases, 
nervous as well as general, marked differences in suscepti- 
bility are noticeable in different nations, and the observation 
of a few cases of defective sight in smokers, ini]tro\Tng when 
the only new element introduced into the conditions of their 
life is the cessation of smoking, must be regarded as of much 
greater weight than the facts of the absence of tlie disease 
among the Turks, or its rarity among the Germans. 

Foi-ster has remarked that the sight suffers from tobacco 
generally between tliirty-five and sixty-five years of age, 
and remarks that tobacco is not so well borne during the 
second half of life as during the period of fidl vigour. 

• "Lond. Hoap. Bcports," ISM; " Medico- Chir. Trans." 1867; " Oph. 
Ho«p. Rfip." 1871 and 1876. Cuaeu. fully cotroboratJEg Mr. Hiitchiudon'R 
aiwertioiu, have been pnblii^ied by Forster, Hinchbert;, and uthen. 
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Several' of Mr, Hutcliiiison's cases, liowevor, were under 
thirty. He believes that the disease occurs more frequently 
among abstainers from alcohol than among those who take 
alcohol. The failure of sight is gradual and equal in both eyes, 
imaccompanied, as a rule, with headache or other cerebml 
symptoms. He has foimd the amblyopia to present the same 
characters as in chronic alcoholism — a primary central cloud 
in the field. The defect is commonly, as in alcoholism, first 
and most marked for colour- vision, especially for red aud 
green. The accompanying diagram represents the field 
I for red, in a case of this description. It pj-esents both a 

I central and a peripheral defect. The ophthalmoscopio changes 




LEFT 
Pijf. 21.— Diagram of (he Left Field of Vudon far Red in a case of tobacco 
amblyopia. — The outer line is the btnindary of the normal field for 
wWte. The boundary of the outer ahaded area ia the mininmin normal 
field for red. Red could, however, be seen only in the inner while 
area, and it could not be seen in the centml shaded area around the 
fixing point ("). The blaok dot indiostea the position of the blind 
spot. (For the chart from which this diagram was prepared I am 
indebted to Mr. Nettleahip.) 

e also very similar to those of alcoholism. In many cases 
they are entirely absent. In some a stage of simple conges- 
tion, a " hazy disc," slight uniform redness, with soft edges, 
without noticeable swelling, may apparently be the first 
change. Later there is atrophy, white or groyisli- white. 

The treatment consists essentially in the removal of the 
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cause. Tonics and hypodermic injections of strychnine are 
also of use, especially in the pre-atrophic stage. Mr. Hutchin- 
son believes the prognosis in most cases to be good, three- 
quarters of his cases having recovered, or presented great 
improvement in sight. Age does not render the prognosis 
worse. 

Other Poisons. 

Silver poisoning is said to be accompanied by amblyopia, 
in addition to the other symptoms of argyria. No ophthal- 
moscopic changes have, however, been recorded, but silver 
has been found in the eyeball (sclerotic sheath of the optic 
nerve, &c.), by lleimer, deposited in small roimd granules. 
The effect of silver is closely analogous to that of lead. It 
may, as I have seen, lead to wrist-drop, gout, and albimiinuria, 
and it is therefore highly probable that the same ocular 
changes may, in some cases, result. 

In mercurial poisoning amblyopia has been observed ; in 
one case optic neuritis existed,* and in another optic nerve 
atrophy, t Of ocular changes in copper and phosphorus 
poisoning nothing is known. 

Quinine and salicf/lic acid may cause amblyopia, but with- 
out changes in the fundus oculi. 

Sulphide of carbon was the apparent cause of a " perineu- 
ritis," ending in partial atrophy, in a case recorded by 
Gulezowski.t Atrophy of the optic nerves is also seen, not 
very rarely, among the workers in india-rubber works, in 
which sulphide of carbon is used. 

ACUTE GENERAL DISEASES. 
Typhus Fever. 

Loss of sight has been many times observed during con- 
valescence from typhus fever,+ and subsequently atrophy of 

♦ Square: **Oph. Hosp. Rep." vi. 54. 

t Galezowski, "Dos Amblyopicw et AjnauroscH Toxiques,'* p. 14 L 
t In a considerable number of the oases recorded abroad it is doubtful 
whether the disease was typhus or typhoid fever. 
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T both optic nen^ee has been found. In some of these 
cases there have iiIbo teen cerebral symptoma, as in a case re- 
corded by Benedikt, in wbifb left liemiplegia waa occompfinied 
by atrophy of the riglit optic neire. In sucli eases, probably, 
the atrophy wfis the result of a cerebral lesion. In other eaBca 
there were no syniptoniB except those in the eye, and & 
primary affection of the optic nerve appeared to have occurred. 
In some coses these ophthabnoscopic changes have been those 
of simple atrophy, but in others, where the affection of 
sight was first noticed during convalescence, optic neuritis has 
been found.* Of the origin of the neuritis nothing is knoivn. 



Typhoid Fever. 

The occurrence of amblyopia and amaurosis during con- 
Talescence from typhoid is well established,! altliougb rare. It 
may or may not be attended with ophthalmoscopic changes. In 
the latter case, the prognosis is favourable ; it usually passes 
away in the course of two to eight weeks. The form of 
amblyopia varies ; antesthesia of the retina has been obseri'ed 
by Leber, and an annular defect in the field by Hersing. 

When ophthalmoscopic changes are obseired, there may be 
umple atrophy, single or double, without preceding inflamma- 
tion ; or double neuritis may be present, ending in atrophy, 
partial or complete, or less commonly, in recovery. Mr, 
Hutchinson, has, for instance, recorded* a cose of a boy whose 
sight failed at 3i, two to four weeks after a fever ivith 
diarrhoja and headache, a sister ha\Tng suffered from 
similar B^'^nnptoms at the same time. Sj-mmetrical neuritis 
was found, and ten years later white atrophy with small 
vessels. The neuritis is so rai-e that Leber suggests, as 
Stellwog V. Carion had suggested long bcfore,§ that the cases 
in which it is found may really have been cases of meningitis 
which have been mistaken f or tj-phoid fever, an error not very 

• Toalo, "Med. Tim™ and Gazette," May 11, 1867. ChiBholra, " Oph, 
Hoflp. Rep." vol. vi. p. 2H. 

t Notlinttjfel, " Deot, Arch. lur Kl. Med." 1872, ix. 480. 

; " Oph. Ho«p. iUp." ix. 125. 

] ■• Ophtlmlmologie," Bd. U. Abt. I. ISfifi, p. 662, 
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rare. It must be rememljered, however, that neuritis does 
occasionally follow othor acute specific diseasea. It lias been 
suggested that the cases accompanied by hyjienemia of the 
discs are cases complicated by meningitis ; but meningitis, ex- 
cept as secondary to suppuration in the ear, is exceedingly 
rare in typhoid fever. Sir WiUiam Jenner has informed me 
that he has never seen it. It does not appear from Dr. 
Murohison's work on Fevers that he had ever met with a caae. 
To infer meningitis in consequence of extreme delirium or 
coma, is certainly not warranted by pathological facts. 

Extreme narrowing of the retinal arteries, on both aides, 
with pallor of the disc and loss of sight, was found by Hed- 
daens' in a case of great emaciation after t^qihoid. On good 
food the arteries regained their normal size, but the disc 
remained pale and sight did not improve beyond -^Lj. 

G-alezowskit has observed embolism of the central artery of 
the retina during convalesoence from typhoid. 



Rei.afsino P^ver, 

It is well known that a peculiar form of general ophthalmia 
is apt to follow relapsing fever. Beyond this, which is 
announced by very obvious ocular symptoms, no special 
ophthalmoscopic changes have boon observed. 



Measles. 

Amblyopia, without opiithalmoscopic changes and ultimately 
improving to the normal, has been seen, as a sequel to 
measles, by v. Graefe and Nagel ; in some cases accompanied 
by cerebral sj-mptoms, convulsions, and sopor. Nagel bos 
also met with three c^ses of optic neuritis after measles, but 
in the epidemic in which they occurred there were many cases 
of meningitis. As Forster remarks, the commonness of the 
disease, and the rarity of affections of sight in it, shows that 
the connection between the two cannot be a very close one. 

• " Mcmatobl. tiir AugenlwUk." AMg. IBSB. 
t "Trait* Iconognphique," p. I8R. 



Scarlet Fever. 




The frequency witli which renal disease aocompauiea and 
succeeds scarlet fever renders affections of sight not verj- mre 
oonBequenot'9 of the disease. Occasionally, however, they 
aarise independently of any renal disturbance. 

Uneinic amaurosis is common in scarlatinal dropsy. It 
oomes on suddenly, when the renal disease is at its height, ia 
commonly complete, double, unattended by ophthalmosoopic 
changes, and passes away. Occasionally, cerebral siTnptoms 
accompany it — oon\TilBions, and, in rare cases, hemiplegia, 
from a cerebral tbrorabosis or embolism, which persists aff«r 
the cessation of tho coniiilsions, and the retiu-n of sight. 

Neiiro-retinitis has, however, been observed to snooeed 
scarlet fever when there has been no renal diseaso or albumen 
in the urine. Betke* has recorded a case in which there was 
great dinmess of sight seventeen daj-s after desquamation. 
There was no albuminnria, but a marked neuro-retinitia was 
foimd on ophthalmoscopic esamination, less developed in the 
right eye than in the left. There was no sign of meningitis, 
past or present. The neuritis entirely disappeared and sight 
was restored in eight weeks. 

It is not uncommon to meet with atrophy of the optic nerve 
after scarlet fever, and the atrophy may have all the aspects 
of a consecutive atrophy. It has been observed in association 
with the symptoms of a local cerebral lesion, hemiplegia, &o. 
(Tjoet), but in some cases has occurred alone. Two remarkable 
Oises have been recorded by Bayley,f in which, in two sisters, 
sight gradually failed some months after an attack of scarlet 
fever, without albuminuria or dropsy. One beeame blind 
and idiotic, and the other epileptic. Tlie optic discs were 
" pale but not the bluish-white of atrophy," and the fundus 
in each case showed accumulation of pigment. 

It must be remembered that an intense albuminuric 
inflammation may leave partial atrophy of the f)ptic nerve. 

* "HonaUbl. tiir AugenheilkoDde," Bd. viii. 1869, 201. 
"" Sept. 15, 1877. 
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Loljer has obaen'ed diffuse iieiiro- retinitis in variola iliu-ing 
tlie stage of drying of tlio eruirtion. 

AciTK Rheumatism. 

Acute rheumatism is not usually associated with any changes 
in the fundus oculi. Embolism of the cerebral arteries some- 
times, tliough rarely, occurs during the eouree of au attack, 
hut embolism of the retinal arteries has not, I believe, been 
obser\-ed, except as a late sequel of the resulting endocarditis. 
Schmidt once obseired irido-choroiditis (such m is common 
in relapsing fever) after an attack of acute articular rheu- 
mutiam without endocardial compHcation.* 



Malarial Fevers. 

Changes in the fundus oculi ore present in some cases of 
malarial fever; rarely in the intermittent of this countrj-, 
but not uncommonly in the severer forms of malarial fever, 
especially in tropical climates. Poncet, t for instance, found 
clianges in ten per cent, of the cases of malarial cachexia 
in Algeria. The changes which have been observed consist 
of retinal haemorrhages, neuro-retinitis, and atrophy of the 
optic nerve. 

Heemorrhoges may occur without other change, sometimes 
in the postsrior segment of the eyeball, sometimes chiefly 
in the ciliary region (Ponoet). Three instances nl retinal 
haemorrhages in ag^e have been recorded by Dr. Stephen 
Mackenzie.^ One was a young man, aged twenty, Tvho had 
one attack of ague on his way home from India, and a severe 
paroxysm immediately after his arrival. The attacks recurred 

• " Arch, fiir Ojihth." Bd. xviii. 

t "Aim. d'Oouliatiqiie," Hay, 187S. 

t In B pappr on " Retinal HacinorrliogpJi and Melnnremin ns SyinptiitiiH 
o( Ague." "Med. Times and Gm," 1877. I am much indebttni to Dr. 
Hackoniie fur tho votxltnitB from bis paper. 
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daily for a fortnight, when he came under treatment and 
ii\iinerou8 retincil lin'moixbiigeB were fonnd, mont mimemus 
near the disc, cMofly along the course of the livrger vessels, 
eapeoiolly arteries, whieh tliey m places obscured (Fig. 22). 
Sprinkled about the fundus, and most inunerous near the 
disc, were niany small round bright spots, resembling pin- 
holes pricked in a piece of paper held up against the light. 
The retinal vessels were of normal size, and their sheaths did 
not appear thickened. These hBemorrhages were carefully 
obsen^ed day by day, and were seen to fade away gradually ; 
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and, as each died away, it left, to mark its former situation, 
one of the shiny white si>ots of which mention has been 
made above. There was no albuminuria or other symptom 
of Bright's disease. The spleen was large. The blood at 
first contained much pigment, but after the first few days no 
more could be found. 

In two cases, at the Seamen's Hospital — a man, aged 
twenty-nine, with quotidian ague, and another, aged eighteen, 
with tertian ague — hEemorrhages were found, in the former 
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case, numerous, large, and superficial, lea^nng wliite patohos. 
One was paler in the centre thnu in tlie periplier)' (Fig. 23). 
They qiiiokly disappeared. Neither of these patients had 
melana>mia. Li several cases subsequently examined, no 
hajmorrhagea were found. 

Ponoet found, in Algeria, besides htemorrhages, peri- 
papillary oedema and even eonsiderahle neuro-retinitis, 
accompanied, in some oases, by haemorrhageB. Xeuritis 
has also been seen in one ease by Galezowski," and in 
two by Hammond.t in one eye, with stellate deposits of 
pigment in the retina following the course of the vessels. 




Fi(f. 23. 



Atrophy of the optic nerve has also been observed to 
succeed malarial fever. It is very rare, however, as a oon- 
sequenoe of the infermitt«nta of temperate climates, although 
a few cases are on record. After the severe malaria! fever of 
hot climates it is not infrequent. Several ca^es are narrated 

• "Traits Iconographiquo," p. 190. 

t " TmnB. Ameriram Neurological Sooiety," 187fi. 
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by Ghdezowski.' The disc is white, and the vessels Hmall, and 
the field of Tision greatly restricted. The pnthology of these 
retinal changes is still obscure. The retinal ha'inorrhagea 
have been ascribed to pigmentary embolism, and they are, as 
Dr. Mackenzie has shown, to be found when there is no 
melan^mia. Poncet attributes them to the blockade of 
minute vessels by leucocytes. The atrophy was ascribed by 
Gttlezowski to pigmentary emboliam. It seems possible that 
the atrophy may be the result of such neuro-retmitis as is 
described above, and which, damaging sight only during the 
stage of atrophy, attracted no attention during its acute stage. 

Erysipelas. 
Erysipelas of the face is sometimes followed by loss of 
sight and the signs of atrophy of the optio nerve {v. Graefe, 
H. Pagensteeher, Hutchinson, and others). It is probably 
produced by the extension of the cellulitis into the orbit, and 
the resulting damage to the trunk of the optic nerve by 
invasion or pressure. T, Gra«fe has pointed out that there is 
commonly some exophthalmos, but this may bo very slight 
and may bear no proportion to the subsequent damage to 
sight. In most, recorded coses anj' sj-mptonis suggestive of 
orbital cellulitis have escaped notice. In one, however (that 
of Storeyt), there was permanent limitation of the ocular 
movements. The loss of sight often comes on rapidly. In 
one of Pagenatecher's cases the loss of sight was complete at 
the end of fourteen days. There is always pallor of the disc 
and remarkable narrowing of the vessels, the arteries especially. 
Jager has recorded, for instance, a case in which an adhesion 
of the eyelids required division with the knife five weeks after 
the erysipelas: the optic disc was grey and atrophied; one 
branch of the central artery and its corresponding vein were 
normal, the others reduced to lines with white borders. In 
Storey's case some arteries were bloodless, and occluded veins 
were represented by dark radiating hues. In one of Pagen- 
atecher's cases there was a central scotoma and also peripheral 
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limitation of the field. Opacity of the vitreous and glaucoma 
have also been seen after erysipelas. 

Diphtheria. 

The defect of sight which so often follows diphtheria, and 
is due to a paralysis of accommodation, is not attended with 
any ophthalmoscopic change. In rare cases, however, vision 
is defective, apart from the paralysis of accommodation, and 
in such cases one or two observers (especially Bouchut) have 
f oimd congestion of the disc, simple or with oedema sufficient 
to veil the edges and even, in part, the vessels, and in very 
rare cases an actual neuritis which may go on to atrophy. 
The atrophy may be unilateral, as in one case figured by 
Bouchut. This case, however, was accompanied witii partial 
right hemiplegia and defect of speech. The congestion and 
oedema are usually bilateral, but may be more intense on one 
side than on the other. 

Parotitis. 

Transient dimness of sight may succeed mumps, and a co- 
incident congestion of the optic nerve has been described 
by Hating. 

Tonsillitis. 

In a case of tonsillitis v. Qraef e once saw signs of diminished 
blood supply to the retina accompanying sudden loss of sight. 
The known relation of tonsillitis to rheumatism suggests the 
probability of embolism in this singular case. 

Whooping Cough. 

Blindness has been observed to come on during the 
progress of whooping cough, and in one case Ejiapp* found 
the discs white, and the retinal arteries invisible in one eye 

♦ "Arch, of Ophthalm. and OtoL" vol. iv. Noe. 3 and 4, p. 448. 
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Kiiapp suggests as explanationa, rmtomia from cardiac weak- 
ness, or hieraorrliage into the nerve sbeaths. According to 
liooniis {quoted by Kiiapp), loss of sight generally oocuw, 
in this disease, in children who are much prostrated, and who 
commonly die from lobular pneumonia. 



Cholera. 

In cholera, v. Giraele found that, during the stage of collapse 
and cyanosis, the circiilation in the siualler, and even in the 
middle-sized, arteries may apparently cease. "When the 
weakness of the heart was moderate, the artery pulsated on 
slight pressure with the finger on the eyeball ; but when the 
heart was strong tliis could not be well produced. If the 
heart was so weak that the radial pulse could not be felt, and 
the second sound of the heart was inaudible, slight pressure on 
the eye cwused emptying of the arteries without pulsation. 
The veins were large and dark, visible in the finest divisions. 
The papilla was of a pale Hlac tint. 



Py,*:mia AXn Skitk.kmia. 

The occurrence of a general inflanmiation of the eyo in 
cases of se[iti«umia of various kinds, " metastatic panophthal- 
mitis," has long been known, but it is only during the last 
few years that the use of the ophthalmoscope in medical and 
surgical practice has revealed the fact that slighter retinal 
changes are present in a lai^e proportion of the severer fonns 
of these affections, and constitute a sj-mptom of considerable 
diagnostic and prognostic importance, as well as of great patho- 
logical interest. The knowledge of their character is largely 
due to the labours of Heiberg,* Roth,t and especially of 
Litten.t All forms of affection are most common in the 
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intense septicsemia of puerperal women, but are also met 
with in other cases. 

Panophthalmitis. — The general inflammation of the eye, 
^'pyaemio or metastatic ophthalmia," is usually attended with 
suppuration in the various structures — iris, choroid, retina, 
vitreous — with rapid destruction of the Eyeball. It was shown 
by Virchow* to depend upon septic, embolism, and later 
researches have fully confirmed the fact. Plugs in the vessels 
have been found by Virchow, Roth, and Heiberg. The latter 
f oimd micrococci in the emboli. It is udually associated with 
the endocarditis which is so common in septicaemia. Virchow 
found yellowish granular masses in the capillaries of the retina, 
similar to those which were present in the cardiac valves, and 
he, with most subsequent observers, regarded the cardiac valves 
as the source of the emboli. The condition may, however, occur 
independently . of any endocarditis, t Even in such cases, 
however, the presence of infarcts in other organs, and of 
suppurating thrombi in the source of the septicsomia, demon- 
strated the probability of embolism, although not directly 
from the heart. It is well known that pycBmic emboli may 
pass through the lungs and lodge in the general system. 
The septic inflammation excited in the eye may start from 
the choroid or the retina, as is demonstrated by two cases of 
Litten's, in which the process conmienced a short time before 
death, and he found plugging in the one case of choroidal 
and in the other of retinal vessels. A case in which the 
mischief apparently commenced in the retina has also been 
described by Roth. When the retinal vessels are plugged, 
haemorrhages in the retina are invariable, as Virchow demon- 
strated, and the commencement of the process in retinal 
hcemorrhages, with opacity of the retina and vitreous, may 
be watched with the ophthalmoscope.+ The opacity of the 
retina depends apparently in most cases on acute degenera- 
. tion. It was found by Roth to be merely softened, and 

• " Archiv. fiir Path. Anat." Bd. x. 1866. 

t Litten, loc. cit. Caao 8 ; Meckel, ** Charit6 Annalen," Bd. t. ; Virchow, 
'* Gea. Abhand,'' p. 639 ; Schmidt, " Arch. fUr Oph." xviii. p. 1. 
X Litten : Case 8. 
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oontoining gi-unule wlls, although tha other stnicitureB of the 
eye wore infiltrated with pus. A layer of pus has. however, 
been eeen on the surface of the retina, and pus is said to have 
been found in some eases in the nerve-fibre layer. Rarely, 
the changes have been found limited to a small area of the 
retina and the adjacent choroid. 

The affection is usually single, hut in many cases both eyes 
are affected, it may be unequally. It occurs only in intense 
forms of septiwemia, commonly not long before death. In rare 
cases it may occur when the general symptoms of the disea^ 
are not advanced, as in a case mentioned by Litten, in which 
a woman came to the hospital with one eye in a state of com- 
plete suppuration, but with bo little subjective symptom of the 
considerable fever which was found to exist, that she was 
im\villing to remain. Death oceun-ed some weeks after the 
eye was lost. Ophthalmoscopic examination of the sound eye 
revealed no change for some time after admission. One day 
choroiditis and infiltration of the vitreous was disoovered : the 
some day rigors and joint infiammation occurred, and in 
three days later the patient was dead. 

Retinitis Spptid, — Both has described a peculiar form of 
retinitis in cases of pytemia, characterized by the appearance 
of small white flecks in the neighbourhood of the papilla and 
macula lutea, varying in number, and occurring in most eases 
in both eyes. Sometimes small htemorrhageB were present. 
The white spots were fomid to consist of groups of swollen 
nerve fibres, among which were granule cells, fattUy- 
degenerated capillaries, and pigment granides. Tlio affected 
spots were of small size, and showed little tendency to exten- 
sion, or to the involvement of the vitreous or choroid. In no 
case was any plugging of vessels discovered, or any deposits 
on the cardiac valves. Roth, therefore, believes that the 
change is due to the chemical alteration of the blood. It 
was found especially in cases in which decomposition was 
occiuTing in inflamed parts, such as extensive sloughing 
with secondary auppuration, and especially in pronounced 
septictemia. It was found also in one case of putrid 
bronchitis. 
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Retinal h(vmorrhage8 constitute, however, by far the most 
common and most important change in the f imdus in cases of 
septicflemia. They usually accompany the suppurative panoph- 
thalmitis, especially when the process commences in the retina. 
They may also occur in the form described by Roth. But 
they may exist alone, without any sign of retinal inflamma- 
tion, and as such constitute the most common ophthalmosoopic 
change in these cases. They have been very carefully studied 
by litten, in cases of puerperal septicaemia, in which they 
almost invariably occur during the last two or three days of 
life. They are always bilateral, round, or irregular in form, 
and of variable size, sometimes very large. They are com- 
monly adjacent to vessels, especially veins, but occasionally 
are situated apart from visible vessels. Most of the round 
extravasations present pale or white centres, which are often 
distinct as soon afi the hcemorrhage appears. They are recog- 
nized without difficulty, some being always in the posterior 
portion of the fundus. 

In some of the cases in which these hemorrhages were seen, 
there was endocarditis, but in several cases recorded by Sroth 
and litten the heart was healthy. There is thus no necessary 
connection between the cardiac and the ocular condition. 
Moreover, the retinal change appears comparatively innocent ; 
no adjacent inflammation is excited. In no case coidd Litten 
flnd any plugging of the retinal vessels, and from these 
facta, he concludes with Eoth, that embolism is not the cause 
of these extravasations, but that they are to be ascribed to 
the chemical change in the blood. This view is also supported 
by a case described by Leube,* but the same observer has 
recorded another case of septic pysomia, secondary to 
double caseating epididymitis, in which retinal hoemorrhagos 
existed, and, post-mortem, bacterial plugs were found in many 
other organs. The retinoo apparently were not examined. 
Iio8enbacli,t however, found a similar condition of multiple 
haomorrhages in the retinae of dogs, in Avhich a septic 
endocarditis had resulted from experimental lesions of the 

♦ ♦*Dout. Arch. fUr Klin. Med." xxii. 1878, p. 235. 
t " Arch, fiir Exp. Path, und Pharmak." 1878. 
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valves, and lie foimd microeoecal plugs in the retin&l vessels 
after death. Fmjiu these foots we may conclude that, 
although dmple UsBmorrhages uaually arise independently (»f 
emholism, they may aometimes be due to the plugging uf 
vessels. In connection with the remark, that adjacent in- 
flammation is ciftcD not excited, it may ho noted that of aix 
cases with endocarditis obseired by Litten, in only three did 
the cardiac change present the aspect of mahgnant ulcerating 
endocarditis; in the other three the valves presentud only 
innocent looking vegetations. It is probable that the endo- 
carditis varies in its degree of septic character in different 
cases of blood poisoning. In several cases of pytemia similar 
hiDmorrhages have been noted ou the mucous membrane of 
the conjunctiva or mouth (Litten, Leuhe). 

From the ttwt that the retinal haemorrhages usually pre- 
cede death by a few days only, they afford important and 
very grave prognostic information. Now and then they are 
useful also in diagnosis, since they are apparently not found 
in acute specific diseases, even in those severe cases in which 
cutaneous hEemorrhages are present. Litten mentions two 
oases of women admitted with high fever, cutaneous extrava- 
sations, and cardiac murmurs. One had been recently con- 
fined. They had the asjiect of cases of septiccemia rather 
tlian of tj-phoid, but the absence of retinal extravasations led 
to a diagnosis of typhoid fever, which, in each case, was con- 
firmed by the pnst-mortem examination. 

The eifect of the retinal hccmon-hages on vision could not 
be ascertained with exactness, on account of the general state 
of the patients, but they appeared to cause Uttlo impairment. 

Purulent meningitis sometimes occurs in cases of septicemia. 
In one such case, recorded by Leube,* there were retinal 
extravasations, but after death intense inflammation of the 
optic nerves adjacent to the inflamed membranes was 
foimd. 
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THE OPHTHALMOSCOPIC SIGNS OF DEATH. 

The stoppage of the hearths action and the consequent arrest 
of the circulation of the blood, which constitute the chief 
events in the cessation of systemic life, lead to striking 
changes in the fundus oculi, changes which are among the 
most unequivocal signs of death. Attention was first called 
to them by Bouchut in 1863,* and they have since been 
studied by many observers, especially by Poncet,t Arlidge,J 
and Grayet.§ 

As the heart's action is failing, the arteries may be observed 
to diminish in size (Arlidge). On the cessation of its con- 
tractions, the diminution in their size becomes more marked. 
A few minutes after death the capillary redness of the disc 
disappears, and its surface becomes of papery whiteness, in 
wliicli, however, the central cup, if present, may appear of 
still more brilliant whiteness. The arteries quickly cease to 
be recognizable upon the disc, appearing to commence at its 
edge. On the fundus they are at first distinct, usually 
uarn)w, but otherwise of normal appeiu*ance. The veins may 
present noiinal characters or may, like the arteries, quickly 
become indistinct upon the disc, appearing to start from its 
edge. Commonly the coliunns of blood within them soon 
become interrupted, broken up into segments, which give the 
vessels a beaded appearance. The indistinctness of the 
arteries, which is due to their contraction emptying them of 
blood, quickly extends towards the periphery, and in the 
course of half an hour, sometimes in ten minutes, they are 
irreoognizable. The veins remain distinct, but in most cases 
the beaded appearance increases. The choroid, during the 
first few minutes, presents nearly its normal tint, but this 

• " Traite dcs Signes de la Mort." 

t " Arch. Gdn. de Med." 1870, p. 408. 

+ *' West Riding Asylum Reports," i. 1871, p. 73. 

§ ** Ann. d'OcuUstiquo," t. Ixxiii. 187o, p. 5. 



THE OPHTHALMOSCOPIC SIGNS OF DEATH. 227 

quickly lessens in intensity, and the colour which is presented 
depends on the amount of pigmentation. In dark eyes it 
acquires a yellow-brown colour, in lightly pigmented eyes it 
gradually assumes a pale, reddish-yellowish, sometimes a 
greyish, tint. Commencing opacity of the retina may some- 
times be distinguished and may be accompanied by a red 
spot at the macula lutea (Qtiyet), due to its freedom from 
opacity, and similar to that seen m embolism of the central 
artery. 

These appearances persist until, generally after five or six 
hours, the progressive opacity of the media prevents further 
observation. 
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I. — On OpHin. 

The questioti in often asked, which of the maiif forms of ophthalmoBCope 
is to be TMommeiided ? The inBtrumeuts with a revolving disc of lensM 
behind the mimir have {iractdcolly superseded the older forms. Their 
great oonvetuenoe more ttuin oompensatea for &lig;ht drawbacks which 




the}: possess. The ophthalmoHOupe of the kind which has come into 
most general use is thatof Dc Wecker. There are, however, two iustm- 
menta known bj hia name. The larger of these posseeae« a set of 
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twenty oonvex lenses, which are all rendered of minua power by the 
interposition of a single strong oonoave lens. Thun, a series of forty 
modifitatioas is obtained. The instrument in, however, a little eomplei, 
heavy, and somewhat olumay, and has the disadvantage that either 
two or three thicknesses of glass are always intcrposi'd, and the least 
dtist on the glasses dims the image. Moreover, I have found that in 
nse the iuatroment is apt to get unsteady. 

The other form of l)e Wecker's ophthalmogeope (Fig. 24) is a smaller, 
lighter, and convenient instrument. Ithasa dial of twonty-four lenses, 
eleven oonvex and thirteen concave, which are sufficient for all ordinary 
purposes. The latest form of this instrument differs in some respects from 
that previously made, being neoter and more oompacL Both instruments 
are made by Cret^s, 66, Eue de liennes, Paris, and are kept by Krohne 
and Sesemann, B, Duke Street, Manchester 
Square, London, and other instrument 
makers. An ophthalmoscope on the exact 
model of the smaller of these instruments 
is also made by Messrs. Pillischer and Son, 
of New Hond Street. 

The large size of the disc of lenses in these 
instruments is somewhat inconvenient in 
their use, especially fur the direct method of 
examinatiau, Messrs. Pillischer have made, 
by my directions, an ophthalmoscope in 
twenty-six lenses, two more than in De 
Wecker's smaller inatniment, are contained 
in a disc, which is scarcely wider than the 
mirror. The instrument is shown in Fig. 25. 

The lenses are arranged in two series, 
the weaker, those most frequently needed, 
outside ; the stronger, those least frequently 
needed, inside. The pivot on which the disc 
revolves, rotates securely on either of two 
points, one for each series of lenses, and can 
be moved from one to the other with facility, 
in any position. By this means the size of 
the instrument is reduced, and it is thus more 
convenient for examination by the direct method, and for the pocket • 

n.— On Leabhins tee Use of the OpHTHiiHOSCOPE. 

It is very desirable that students should learn the use of the ophtbal- 

moseope early in their practical work. As a rule, it is one of the last 

things acquired, and too often it is postponed UDtU the work for final 

* I have been informed that the name principle has been adopted by 
Loring, but have not been able to find an account or figure of hu 
iuBtnunent. While this sheet is passing tie press, a description has ap- 
peared of a new ophthalmoiioopo by De Wecker, with two revolving discs, 
giving fifty-two cjnnbinalions ("Ann. d'Oenlist," May, 1879}. 
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examinatiaiu absorbs the student, tu the cirlnsion of other things, «ul 
in (wnspquence, it ia often not limrDed at all. The OTditiBn' mrd 
work of the student supplies liim with numberless oonveoient oppor- 
tunities of an{uirint; a knowletlK^ °^ '^^ norma] and abnormal 
appcuranees of the fundiin, opportunities vbieli arc lost if he has not 
learned how to use the instnuneat. 

To aeijuire the ncressary skill, it is very desirable that the student 
should possess un instrument, ae it is difficult for him otherniae to 
obtain sufficient practice in its manipulation. The coat of an inatmment 
probabi}- prevents man^ students from obtaining one at the b^inningof 
their work. It may, therefore, be worth while to mention that the uae 
of the ophthalmoscope ma; be learned, and dexterity with it acquired, 
with on instnimenl which cTery student can make for hinuelf at tie 
cost of a. few pence. A piece of looking-glass, two inches long by ose 
wide, with the comers rounded off, is all that ia netessary. Pafet 
should be pasted on to the back of it, and over one half of the front, 
and turned oTcr the edge of the glasa in the other half, so as to oover 
the sharp edge. A small hole should be made in the paper at the baok 
opjKiaite the middle of the uncovered part of the mirror, and the silver- 
ing scraped away at the spot. By tht covered half of the glass the 
instrament may be held. Witk this simple ophthalmoscope, and a 
two-and-a-half or three-inch lens, the fundus, disc, and vesseis can be 
clearly seen. The illumination ia, of course, feebler than with a con- 
cave mirror, but aufEeient for the purpose— that of enabling the use of 
the instrument to be acquired. Emmetropic and hypermetropic eyes 
may also be examined with it by tile direct method. 

By far the best method of acquiring dexterity in the use of the 
ophthalmoscope is for the student to attempt to make a sketch of some 
fellow- student's optic disc. The inHtrument haa to be laid down, and 
readjusted at every stroke, and the repetition of the operation under 
the same conditions, will very quickly enable him to do it with an 
accuracy which he ia much longer in acquiring in the examination of 
patients, when every occasion of use is under different oonditiona. 
In practiaing upon a fcUow-student he has, it is to be presumed, an 
intelligent subject, a point of the greatest importance to the beginner. 
If he in hia turn submits to a similar examination, he will be better 
able to exercise conaideration for the patients whom he examines. 
Dilatation of the pupil is unnecesaary, and indeed, undesirable for this 

Artificial eyes are made for ophthalmoscopic practice, and are useful 
for the acquisition of familiarity in the adjustment of the instrument. 
A rough apparatus can, however, be made, which will answer for this 
purpose very well, with an ordinary botanical lens at half or two- 
thirds of an inch focus. Let a diagram of an optic disc and vesseb 
be sketched upon a piece of cardboard, the disc being about one-tenth 
of an inch in diameter. Fix this on the focua of the lens. A botani- 
cal lens, the case of which is provided with a hole on each side, answers 
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very well, siuM a rod con bu plooed through the holes, and on the rod the 

Oirdboard fixed. Plate in front of the lens another piece of turdboard 
with on. aperture to repreHent the pupil. With thia apparatus the 
indirect and direet methods of eJtamination may he pwotised, nnd Ihe 
nae of convex lenses to magnify the inverted image. By moving the 
diagram forwards or backwarda, the wnditions of the hypermetropic 
or myopic eye may be obtained, and the different effect, on the image 
of the veflseU, of movement of the head uan be observed. 



III.— (PpHTHjIL 



Mum 



The measurement of the aixo of the details in the fundus oriili 
presents many practical ditBcultiea arising from the variations in the 
length of the eyeball, in the refraction, and in the occommodation. The 
employment of any method is espeeially difficult where it is most 
wanted, in the direct mode of examination, in which alone is the 
magnification sufficient U> render the exact measurement of small 
ohjectfl posHihle.* 

Donders, in 1853, soon after the invention of the ophthalmos(!o|ie, 
devised an instrument for measuring the details by the direct method. 
It eonsist-B essentially in a tube conveying the light to the mirror, which 
is placed in a Braall square hox, through which the examiner looks ut 
the patient's eye. At the end of the tube next the light, two rods are 
placed, tie points of which con be approximated or withdrawn from 
one another. The image of these is seen on the retina when the eye is 
aooommodatwl to the distance of the points. They are moved until thej- 
corres])ond, in the image, to the diameter of the ohjcot to he measured, 
and a simple mathematical formula gives the relation whivh the actual 
distance between the points bears to the distance between them in the 
image upon the retina. To make the punctnm remotum of an emme- 
tropio eye correspond to the points, a convex glass before it may be 
necessarj'. The instrument has never come into general use. 

For the same purpose it has been proposed during the ophthalmoscopiu 
examination for the observer to look with his other eye at a divided sur- 
face, when the divisions will be seen as if upon the retinal image. But 
for this, as Giraud-Teulon has remarked, the two eyes of the observer 
must correspond in accommodation, a condition difficult to secure under 
the circumstances. Landoitt has suggested that the same effect maybe 
obtained with one eye by employing an ophthalmoscope, the back of 
which reflects as well as the front. The divided surface, used as a 
gauge, must be placed at a certain distanoe from the mirror (28 em. of 
the mirror is 2 cm. from the eye and the latter is emmetropic) or it miiy 

• A full aooount of the aubjett wiU be found in the article on " Oph- 
tbalmometroloifie." by Snallen and Landolt, in the" Handbuch d. GesammC. 
Augenheilknnde " of Graefe and Ssemisch (vol. ii. pt. 1), and in a pamph- 




4 



333 UUDKML OFHTHALUOMX)FY. 

be fixed on to the ophthalmOBoopc, and the diverffenw of the rays 
oorrepted by a suitable cnnveic lena. 

The meaBurement of the df tails of the inverts image is mnrh more 
aimple. It :» only nceeisarj- to plaw fhp measurp in the poaitiun of the 
image, i.e., a certain distance behind the lens. Schneller * adapted 
Donden' method by placing the measuring rods, or a glass ruled with 
(larallel lines, in the focus of the intermediate lens, which was fixed for 
the purpose on the end of a short glass tube. Licbreich f placed in the 
eorresponding position in the tube of kia demonstratiug uphthalmoa(.'oj)e, 
a plate of glass bearing vertical and horizontal lines, and so arranged 
that it coidd be mored forward.^ or backwards, rotated or inclined, to 
get rid of the rcHeotion. 

Landolt auggestn the use of a similar apparatus in which also the 
diaphragm is movable, so ob to be plared in the exact position of the 



Fig.i 




Screen tor Oplithalmoscoplo Measurements. 



image, whatever be the refraction of the eye examined. The position 
of the diaphragm is indicated by a scale on the outside of the tnbe. 
This scale afiords a guide to the degree of magniiieation and consequent 
value of the divisions of the diaphragm, oceording to certain formulie 
which are given by Landolt. The instrument is, of ooiirse, available for 
relative measurements without this calculation. 

It hat been proposed by Mr. Eenton, of Glasgow,! to carry the 
ijuadrilled diaphragm at the distance behind the lens at which the 
image is formed, by fixing the two upon a rod of wood. This rougher 
method is, of course, only available for relative measurement*. 

• "Areli. t. Ophth.-Bd.iii. 1BS7, p. al. 
t " Aroh. f. Ophth." viii. 1800, ii. (>. 13*. 
J " Jonmal of Pliysiology," Januar}', 1879. 




I have employed the mstruiiieiit shown in Fig, ZG for purposes of 
ophtlmlmoaeopic raeaaiiremBnt and have found that it answers both for 
the direct and indirect method of examination. It consists of a metal 
screen, the central part of which con be rotated. In the Tttiddle in on 
opening;, across which vertical and horizontal wires are stretched at such 
diiitances that of the spaces the; enulosu one horizontal oorrMponda 
toiive vertical. At the back are two springs by which it is attached to 
the rhimney of the ophthalmoBOOpe lump. This screen being placed 
before the tinme, an image of the opening and bars is obtainnt on the 
fanduj in cither the erect or in the inverted image. In the direct 
method the distance from the mirror at which the ecreen must be placed 
depends on the focal distance of the mirror, and the condition of refrac- 
tion and accommodation of the eye. It is usually about nine inches. The 
relation between the size of the divisions and their size in the retinal 
image, i.e., the absolute value of the diviaions as seen upon the retina, 
oan he calculated by means of the formula) to he found in works on 
physiological optics. In order to measure the size of the retinal vessels, 
Ac, the inner part of the screen may be rotated so that the smaller 
divisions are in the rcij^uired direction fur exact measurement. The 
instrument is made by Hawkslej, 300, Oxford Street. 

IT. — OS THE EXAKINATION OF CoEOTTR-TlSIOH. 

The foregoing pages show how frequently the ocular chonges which 
occur in cerebral and spinal diseases entail an aifeclion of colour-rision, 
and that this may precede other damage to sight. It is important 
therefore for the physician lo be cognizant of the methods of testing the 
perception of colours. The following brief note may therefore be 
useful, the mure so as I am not aware that any account of the latest 
and moat useful method has yet appeared in this country. 

The methods which have been adopt^'d for the detection of colour- 
blindness proceed upon three principles. 

1. To ascertain whether the patient can or cannot identify and name 
certain colours. For this purpose colour scales have been employed, of 
which one of the best is that of Oolezowski * in which eleven colours, red, 
red-orange, orange, orange -yellow, yellow, yellow-green, green, green- 
blue, blue, blue-violet, and violet are arranged in the order in which they 
occur in the spectrum. Each of these is Hgured in four degrees of 
intensity, and, although many of them are not good, the scries answers 
its purpose very well. The coloured wools, described below, can also be 
used for this purpose. The spectroscope can also be employed. By 
means of a diaphragm any colour of the spectrum may be isolated.t 
This method of asking the patient to name colours, has, however, as a 
method of ascertaining loss of colour- vision, considerable drawbacks 
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ariaing from the ignorance of the names of ooloars which many patients 
present, and from the difficulty of ascertaining, Mpeciallv in the eaw of 
the congenitally colour-blind, how far the termi they uae correepond in 
meaning with the Bunie terms as emplnyed by those who posness normal 
colour- viaioD. In the case of acquired (.•olonr-blindness, however, 
especially when one eye only is aflcoted, and in those who previously (as 
moHt women] posaeasod an accurate Icnowledgo of the names of colours, 
this method ixwaesses special advnntugeB which have certainly beoi 
underrated by some recent writers, since it affords information, to be 
obtained in no other way, of the character of the perverted sensation of 
such patients. 

2. The recognition of the presence of colours of weak intensity 
without attempt to identify them. This method has been advocated by 
Stilling, who employs for the purpose the tints which are seen in the 
shadow of an opaque object in coloured light. If, fur instance, the 
light of a lamp or even of a candle is rendered red by a red glass being 
plftoed in front of it, and allowed to fall on a piece of white paper, the 
shadow of a pencil upon the paper appears green. Conversely on a 
green light the shadow appears red. This method, however, does not 
posBes.H the advantages which have been claimed for it. The slighter 
tints of Galezowski's colour table, or the coloured wools, may be 
employed in the same way. 

!t. The method of examination which is of the greatest utility and 
which should alone be employed in the case of those who are congeni- 
tally colour-blind, is that of the comparison of colours by which those 
which appear alike to the colour-blind are aacertained ond the nature 
of their defect is thus learned. The method was originated by 
Maiwell, and for it the ordinary colour charts, if sufficiently extensive, 
may be employed, although not very conveniently. In the hands of 
Holmgren, of Upsala, by the adoption of skeins of coloured wool as the 
objects to be compared, the method has assumed a very convenient and 
practical form. The following account of the method and its employ- 
ment is condensed from Holmgren's latest work upon the subject.* 

Tlie skeins of wool employed are of various colours red, orange, 
yellow, greeniah -yellow, pure green, greenish-blue, blue, violet, purple, 
rose, brown, and grey, and several shades of each colour. These are 
laid in a heap upon the table. One of these, of a colour specially suited 
fur the purpose, is picked out and laid on the table, and the individual 
examined is told to select all the other wools which appear to him to 
correspond in colour to the selected skein. The way in which the 
attempt is made, indicates the character of the colour-vision of the 
individual. In order to ascertain if there is any defect, a pale-green 
skein is the best to select in the first instance, because, according to the 
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Yonnft-H^lintinltz theory of coburs,* green is the whitest of the colours 

of the Bpectrum, snd ia therefore most readily confounded with grey, if 
the individual is oolour-blind. For the diagnosis of the special form of 
complete partial oolour-blindneas (I'.e., oomplcte red. green, or blue blind- 
ness) rose-purple is selected — i.e., the whole group of colours into which 
red and blue enter in so nearly equal parts, that to normal colour-Tision 
the tint wuuld not be oalled either red or blue. Henec the series of 
skeins may be divided into three clasMs: (1) The test colours; (2) Those 
which a colour-blind person regards as similar, but which are different 
to normal colour-viaion — "confusion colours ;".(3) The series of colours 
and shades to furnish a sufficient variety for choice. A plate of the 
tints of the test colours (I., Ilo. and IIS.) ,and of the "confusion colours " 
(1 — 13) which indicate colour-blindness, is giver by Holmgren, as 
follows {the test colours are printed in capitals, the confusion 
colours in small type) : — 

I. Pale GaEEtr.— 1, grey; 2, brown; 3, yellow; 4, light-red; 
6, brownish-red — all very pale tints. 

Ilo. RosE-PuKPtE. — 0, deep-blue; 7, violet; 8, grey; 9, bright 
(spectrum) green — all strong tints. 

116, Bbioht-Eed (Vermilion). — 10, olive- green ; 11, brown; 
12, bright yellowish-green ; 13, reddish-brown — all strong tinta. 

The method of proceeding is as follows : Test 1 . — The pale-green akein 
is first laid down (it should be the palest tint which contains enough pure 
green to appear neither yellowish-green nor bluish-green), the individual 
must lay by ita side all the skeins which appear to him of the same tint, 
or until he picks out one of the confusion colours, 1 — 5, which declares 
him to be colour-blind. This test does not give much information as to 
the nature of the colour-blindness, whether for red or green. If, how- 
ever, blue is selected, the patient moy be violet {= blue) blind. 

Tett 2. — The rose-purple skein is then placed before him (the tint 
should be midway between the darkest and lightest shades of the rose- 
purples). The individual must aelect the skeina which appear to him 
similar, proceeding until he has picked nut all such or one or more of 
the confusion colours, 6-9. If he picks out 6 or 7 (dark blue or 
violet), either alone, or in addition to pnrples, he is completely red- 
blind. If he selects 8 or 9 (green and grey) alone, or in addition to 
purple, he is completely green-blind. (The red blind person never 
selects the same confusion colours as one who is green blind.) If he 

■ Holmgren bases hia method on this theory of colour- vision, but it 
appears to be founded rather on this theory of coloiun. as a concrete state- 
ment of the fact of the gradation of colours in the spectrum, than on the 
specific theory of the mode of (retinal) perception of colours with which 
Holuigren especially oonneote it. 




Mleots red and orange He b violet (— bine] blind. If t penon, 
ffiond bj the first test to be colour- blind, pickn out in Test 2 only the 
rose-purples, his colour-blindness is inoamplete. It is not alwaja 
poHsible to determine the exact nature of a slight degree of oolour- 
blindness. 

Teit 3. (CorroboratiTe and not easential), — A bright red skein is 
selected as a teat, and the individual should pick out the skeins of the 
same shade, proceeding until he has selected all or some of the confusion 
colours, 10 — 13. The red blind will choose, besides red, shades of 
green and brown [10 and 11), which appear, to normal \-isioii, darker 
than red. The green blind person will select the opposite shades ( 12 and 
13), which appar lightvr than red. 

In order to expedite the examination, in Test 1 all the greens may 
be left out of the wools, except the different shades of the t«st-green. 
Thus facilitated, Holmgren states that under favourable oireumstances 
individuals can be examined at the rute of 100 per hour. 

Probably, for practical purposes, a similar method might be adopted 
with the other sets of test colours. Each may consist only of the 
several shades of the test colour and the several confusion colours. The 
examination ia faoilitatod by keeping the several sets separate, and for 
this purpose they may be fastened together at one end. In nse they 
may be spread out, fan-like, upon the table, and the test colour laid 
next the patient, who can then lay by its side those colours which 
appear to correspond. 

In a convenient set of pocket test-types arranged by Mr. Nettleship,' 
ooloured stuffs are provided for use in the same way as Holmgren's wools. 

The disadvantage of the confusion method is, that it gives no informa- 
tion regarding the character of the disordered perception in pathological 
(acquired) colour-blindness, and that in such cases the past experience 
of the individual often enables him to choose with an accuracy which 
leads to an erroneous impression of the degree of the deranged sensation. 
For instance, the girl with unilateral atrophy and disseminated sclerosis 
(Case 34a), confused, in the first test, the pale green and grey, but 
matched the strongly-marked colours (including greens), with perfect 
ezaotnesB. Nevertheless, these strong greens appeared to her to be 
shades of brown or red. With the normal eye she recognized their true 
oolour instantly. 



' Bold by Hawktley, 300, Oxford Street. 




APPENDIX II, 

TEST-TYPES, 

The following types are numbered according to the distance in feet 
at which they can be read by a normal eye. The acuity tf vision 
is expressed by a fraction of which the denominator is the number of the 
test'typCf the numerator the distance in feet at which it can be read. 
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from tb« MT« s moaib ataininf diraetly in, and raaking tba reflMtion. IIo«eT«r. aftar aoma paoac, I rmorarad 
myaair, and baean to look roand me, vtaen I foand tba aava was bat vary amall.— tbat ia to —j, It mifbt ba about 
tvalva fact over, bat In no manner of abape, neltber ronnd nor tqiiare, no banda bavlnf ever been employed In 
making Ik I obaerred al«o tbat ibere waa a plaee at tbe Canbcr aide of it that vent in furtber, bat waa ao low 



No. 2. 

that it required mc to creep upon my hands and knees to go into it, and whither it went 
I kn«w not ; so, having no candle, I gave it over for that time, but resolved to come again. 
The next day I came provided vrith six large candles of mj own making ; and going into 



JVb. 3. 



this low place I was obliged to creep, as I haye said, almost ten yards, 
which, by the way, I thought was a venture bold enough, considering that I 
knew not how far it might go, nor what was beyond it. When I had got 



No.^. 

through the strait, I found the roof rose higher up, I believe near 
twenty f 6et ; but never was such a glorious sight seen in the island, I 
dare say, as it was to look round the sides and roof of this cave — the 
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No. 4. 

wall reflected a hundred thousand lights to me from my two candles. 
What it was in the rock, whether diamonds or any other precious 
stones, or gold — which I rather supposed it to be — I knew not 



No, 6. 



The place I was in was a most delightful cavity, or grotto, 
though perfectly dark ; the floor was dry and level, and had 
a sort of a small loose gittvel upon it, so that there was no 



No, 6. 



venomous creature to be seen, neither was there any 
damp or wet on the sides or roof; the only difficulty 
in it was the entrance, — which, however, as it was a 



No, 8. 

place of security and such a retreat 
as I wanted, I thought was a con- 



No. 10. 



venience, — so that I was really 
rejoiced at the discovery, and 
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resolved, without any 
delay, to bring some of 
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those tilings which 
I was most anxious 
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about into 
tliii§; place of 



safety 
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Case 1. — Canet of the tphenoitl bone ; deteending neuritia, at _firit 
uitHaleral; meniiuftta ; death ; Hxernpty.' (H. III. Figs. 1 & 2.) 

Ltdia H.,iiged aiitcen, applied tuUr. McHardy, at the South Ijondoa 
Ophthalmic Hoi^pttal, in July, 1ST3, on account of dimness of sight in 
the left eje, uf a fartrnght's duration. Signs of intra-craoial miachief 
being present, he kindly sent hur on to me on July \'i. 

Family his(«iy irrelevant ; previous health not good; a suspicion of lung 
miacliief. A year and a half earlier a troubleaome alveolar abscess in 
the upper jaw. Some montl'S before tilie had a fall and struuk her 
head, but no notice was taken of it Much headache far the last two 
months ; left frontal region constant with paroxysmal exacerbationB and 
superticial tenderness of the head : the pain somctinieH passed over the 
head to the buck, and to the ears, and down the left cheek. When 
seen, no symptoms of paralysis could be detected, No aSeution of hearing. 
Pupils eqiul. Vision, right eye j^. I*ft eye, quantitative pernejition of 
light only. The right optic disc and ressela were in every way normal ; the 
physiologioal cup large (PI. III. Fig. 1). The left eye presented well- 
mnrked neuritis (Fig. 2). The edges of the disc were veiled by a greyish- 
rwl striated swelling, over which the vessels curved; the veins were 
concealed beyond tlio edge, but iieither arteries nor veins were 
concealed on the swelling itself. In the centre they passed into a de- 
pression, in which a narrow white area marked the position of the 
central cup, wliioh was almost obliterated. Her chest presented signs of 
old pleurisy, but no evidence of phthisis. Neit day the pains increased 
in severity, and were felt in the face, nose, ears, &o. Some vomiting 
occurred. Two days afterwards Bhe was admitted, under my core, 
into the Queen Square Hospital, slight drooping of the left upper 
eyelid, and defective action of the Itft superior rectus, having come on, 
During the next day or two the pain continued, and she was restless 
and somewhat obtuse. Temp. 09°. On the 18th the right optic disc 
was still quite normal. On July IE) tlie somnolence increaited, and on 
the 20th it was with dilfieulty that she could be roused. She fro' 

• Condenaed from notes taken by Dr. Alien Sturge. 
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quentlj put her hand to her head and uttered expreraiona of pain. Her 
temiwrature had risen to 101', the pulse Tarj'ing betweon 96 and 98. 
There was retention of urine. Paralysis of left third nerve not greater, 
but left pupil widely dilated. The right optic disc was foiuid to present 
distinct signs of neuritis; the porijihcrat port swollen, greyish-rod, 
tuurgin obsonred, and the oentrul cup encroached upon. In the evening 
the tempemtute rose to 102°; next morning, the 21st, it was 101*. 
Apparently more couscioas but not speaking. Almost eumplule 
paralysis of the right arm and leg, with alight rigidity (increased by 
passive movement), and diminish^ reflex action. Optio discs: little 
change ; the central depreaaion still not quit« obliterated. The jiupils 
nearly equal. On July 22 the right pupil was the larger ; face alter- 
nately flushed and pale ; no tdche cervbra!e ; unconscious. I*ft arm 
and leg moved leas than formerly. Temp 103°. I>uring the day the 
patient's condition and temperature were nearly the same ; but she 
gradually became weaker, and died early the next morning. 

Nerrnpsi/ (confined to head). — Dura mater injected ; pia mater over 
convexity intensely hypencmie, most ho over left frontal lobe ; tint, 
bright red : in places semi-opaque, but no lymph or trace of tubercle ; an 
excess of subarachnoid fluid. Changes at base similar, but moreiotcnso. 
On left optic nerve, ia front of ehiasma, was a small lump, the size of a 
pea, soft, greyish-red, situated just behind optic foramen. It had to bo 
out through before the nerve ooidd be removed. On mieroscopic exami- 
nation it was found to be composed of Ij'mphoiJ corpuscles. The nerve at 
the spot WHB surrounded by pua, which did not, however, extend through 
the optic foramen ; nor was there any abnormality about the contents 
of the left orbit. The nerve and ehiasma both appeared considerably 
Bwollen. On removing the dura mater, a small collection of pus was 
found beneath it, over a piece of rough, carious bone, about the eize of 
sixpence, extending from one side of the body of the sphenoid bone to 
the other, in front of the sella turcica. It had no connection with the 
ethmoidal cells. Ko coagulation in the venous sinusen, including the 
cavernous. The vessels of both hemispheres were full of blood. There 
was slight distension of each optie sheath. 

REHAHKa,~By an accident the optic nerves were thron-n uway ; but 
it is probable tiiat the neuritia in the left eye was the result of the 
propagation downwards of the inflammation of the trunk. The afiection 
of sight was out of proportion to the inflammation of the papilla. That 
of the right eye came on when the meningitis was developed, and may 
have been the result of this, or of the extension to the right nerve, 
of the local inHammation which lighted up the meningitis. The 
disease of the sphenoid bone was perhaps the result of the fall, whidi 
occurred some months before the WTiiptoms came on. 
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Case 2. — Epil4!jdiform attacks beginning in the right handy leg, or the 
throat; double optic neuritis ; partial right hemiplegia ; unsteadiness 
of both arniSy followed by paralysis of all four limbs ; death ; chronic 
menimjitis of left hemisphere; tumour in spinal cord. (PI. II. Fig. 1.) 

Harriet P., aged twenty-five, single, schoolmistress, came under 
treatment at the National Hospital for the Paralysed and Epileptic, 
in August, 1870, suffering from epileptiform attacks. No family or 
personal history of neuroses, phthisis, or syphilis. The left leg was 
weak from infancy, and was generally smaller than the other. 

First symptoms of illness occurred nine months before her admission 
— a sudden, strange sensation, something like " pins and needles," in 
the right arm, commencing in the index and middle fingers, and spreading 
up the arm to the right side of the face (right side of lips and cheek). 
These attacks had recurred since about once a week ; of late, however, 
they generally commenced with a cough, and a sensation in the throat, 
spreading over the rest of the mouth and that half of the face, then 
felt in the forefinger, and passing up the arm, and down that side of 
the body to the right thigh, sometimes going below the knee, but not 
often. She turned to the right imtil she fell, then the right arm jerked, 
and both legs, but the state of the left arm was doubtful. Consciousness 
was sometimes, but not always, lost. Of late, there had been some 
difficulty in speech. For some months she had several "sensations," 
as above described, but no severe fit. Hesitation in speech was very 
marked, especially after an attack. Often she could not find the word 
she wanted. Her mind was unaffected. 

In January, 1871, it was found that the right side of the face, and the 
right arm and leg, were becoming weak, and that there was distinct 
optic neuritis, each optic papilla having a soft outline, the swelling 
distinct, red in the centre, greyish in the periphery ; the veins large 
and tortuous ; arteries of normal size ; the surface striated. Vision : 
right, No. 1 Jager ; left. No. 2. Fields : normal in right eye ; left, a little 
limited on nasal side. The sensations continued, sometimes of similar 
character to the previous attacks, beginning in the lips and face, and 
passing down to the shoulder, to meet a similar sensation commencing 
in the hand ; sometimes, however, beginning in the foot, and going up 
the leg, and occasionally felt in the right side of the trunk, and not in 
the limbs, sometimes in one part, sometimes in another. Frequently the 
•sensation began with a sense of a ball rising in the throat, instead of 
the cough. During March she had much pain in the temporal regions, 
extending to the ears, and stooping caused transient dimness of sight. 
Right arm still weak and slightly less sensitive to all forms of stimulation. 
Frequent attacks of transient amaurosis. In the beginning of April, sight 
began to fail. Right, No. 4 Jager, and left, No. 6, on April 5, and the 
limitation of left field involved nearly the whole right half. The swelling 
of the discs had increased considerably ; the veins wore large and tortuous, 
and both veins and arteries were concealed near the edge of the disc. 
On AprU 6 : li-ht, No. 8 Jager ; left. No. 12. The defect in the left field 
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lad extended a Utile beyond the middle line ia thu upper half. On 
April 7 the pain was severe in the head (ocaiput) and baeliB of eyes. 
Several more " sensations." Vision : right, Nn, 6 : left, No. 16 Jager. 
Only one-third of the left Held remained — a aeetui'. the apex at the 
fixingpoint, and the left edge in the yertioal meridian. In the right 
eye there was a loss of one (lower and left) half of the lield, the limitation 
being an obli^^ue line, and the loss above falling sliort of, and below 
eitending beyond, the vertical meridian. Pulse infrequent (50^ — 70), and 
iometimes irregular. The sight gradually failed, until, on April 1, she 
could only see a large object dimly in each lower and outer quarters of 
the fields. The diaos were now beeominj; paler ; the swelling still great, 
and veins full. Pupils varied in si;te under examination without obvious 
cause. On April 17 I hod an opportunitj- of watching a fit. It 
oommenced with twitching of the right side of the mouth ; then the first 
and fourth lingers of the right hand Iiecame flexed and rigid, and almost 
simuUaneoualy the whole of the right arm and leg became rigid, and 
then jerked in clonic spasm. Immediately afterwards the left side 
became rigid and jerked, although to a less extent than the right. The 
features became dtiaky, respirations infrequent and laboured. Con* 
seiousness was lost during theiit, and obsoured for some time afterwards. 
Her pulse just before the fit was 80, just afterwards 60, and irregular 
in rhythm ; an hour afterwards it was 80 and again r^fnlar. During 
Uie next few weeks the "sensations" continued, and several other 
oonvulsiona occurred, similar to that desoribcd. The pain in the 
left side of the head, forehead, and tvm|H)ral regions, became very 
acute ; sight fontinned about the same ; temperature was abimt 1(10". 
In two fits, which begun as usual in the right side of the face, and 
then in the right hand, before the sensation oomnience<l in the hand, 
there was a similar feeling in the little finger uf the left hand, which 
did not extend to the other fingers, but passed up the arm, and she 
then lost consciousness ; but the convulsion commenced in the right aide, 
and affected the left later than the right. >She had after these man_v 
similar sensations in the left hand, 

In the beginning of May she hod many aensations which began in all 
the toes of the right foot, then passed up as far as the right hypo- 
chondriac region, staying there for a little time, with a considerable 
pain there ; then felt in the right hand, and passing gradually up the 
arm, but not reaching the mouth or the face. The pain in the right 
hypochondriac r^on continued some time after the other sensations 
ceased. Her sight now improved considerably in the outer part of each 
field. lUght eye could spell Xo. 16 and left No. 12 Jager. 

In the first week of June there was rapid loss of power in the right 
arm and leg. Any movement could be executed, but very feebly ; 
sensation became duller ; wmo difficulty in guiiling the movements of 
the arm. The sight rapidly tailed, and the right eye became quite 
blind, and vision in the left i|ualitutive only. Occasional aubjeetive 
flashes of light, enpeciiJly before the left eve. The optic discs had bceome 
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much paler, and now presented reddish-white swellinj^, depressed in 
the centre ; veins smaller ; arteries partially concealed (H. II. 1). By 
the middle of June the arm could scarcely he moved. " Sensations " 
continued. In the he^^innin^ of July she complained of constant 
** numhness " in the second finger of the left hand ; sensation not 
notahly lessened upon it. Power in the right arm then improved a 
little, hut its movements hecame still more unsteady, and some un- 
steadiness in the movements of the left arm was noted, so that she 
hecame unahlc to feed herself with either hand. On July 1 1 she was 
observed to be ver}' dull and heavy, and was ordered to lie in bed. 
Towards evening she was found to have lost all power of moving her 
arms and legs. She was very lethargic hut not comatose. Next day 
she was unconscious, and on the following day she died. 

After death it was found that the pia mater was much thickened and 
adherent over the central portion of the left hemisphere, especially over 
the ascending frontal convolution, and to a less extent over the 
posterior portions of the transverse frontal convolution, and ovet the 
ascending parietal convolution — the maximum charge being about the 
middle of the ascending frontal. Beneath the thickened pia mater, 
indurated tissue extended into the substance of the convolutions, but 
there was no distinct growth ; under the microscope the large nerve 
cells of the convolutions were mingled with fibre cells, apparently from 
chronic inflammation. 

Opposite the seventh and eighth pairs of cervical nerves was a tumour, 
situated in the middle line, apparently commencing behind the grey 
commissure, but having a transverse diameter about two-thirds the 
normal width of the cord. It had destroyed the anterior part of the 
posterior columns and adjacent grey matter. It had the aspect and 
structure of a syphilitic growth. 

Remarks. — It was thought during life, from the patient^s circum- 
stances, that syphilis could be with certainty excluded, and no anti- 
syphilitic remedies were given. From the post-mortem appearances, the 
lesions were almost certainly syphilitic. The spinal growth was 
identical in position, appearance, and structure, with one met with in 
a case of syphilitic disease of brain (chronic meningitis and growth) 
which I have published in the " Pathological Transactions," Vol. xxviii. 
p. 281. In each case the spinal growth occurred at the end of a 
life, and was evidenced only by weakness, before imilateral (from 
cerebral disease), becoming bilateral. In the above case the occasional 
** aura " in the left arm was probably reflected and of cerebral origin. 
The paralysis of the right arm was doubtless due to the cerebral disease. 
The unsteadiness in movement which occurred late, in both arms, was the 
first evidence of the disease of the posterior columns of the cord. The 
case is chiefly interesting, in its ophthalmoscopic aspect, as evidence that 
unrestrained local meningitis, of long duration, may lead to optic neuritis 
as intense as, and verj' similar to, that which accompanies tumour. 



C*SE 3, — Subacute cerebral tymplojiu ; parahjsU of hoik auditory, 
right aixth, and partial of right facial Htrvei ; grneral weaknea of liiiiha ; 
iijilic papiUitia : hyperpyrexia ; tamaur in front of ami invoicing eorpura 
quadriyemina : de*cendiiig neurilii.' (PI. Ill, Fig. 3, XIII, 4 — 9.) 

RoBEBT P., nged twenty-four, immampJ, a police-constable, 
admitted into University College Hosiiital on JiUv 30, I87H, with 
subacute cerebral Hjmptoms, No family history of nervou« disease, uf 
jihthiBis, or of tnmour, and no personal history of Byphilis. Tho head 
aymptoms had come on after several days' exposure lo hot sun, to which 
they were ascribed. It was, however, afterwards asrerlaini'd that he 
had ooniplained of headache for a month previously. Severe hend:iche, 
and mental dulness, with paralysis of one sixth nerve, were the sjinptoiua 
on admission. There was no delirium, convulsion, or paralysis of limbs ; 
no affection of special senses. The right external rectus was paralysed, 
bat not oomplet«ly. Other movements of the eyes were free, and tho 
pupils eqnal. It was impossible to ascertain the degree of vision ; he 
tried to read any tj'pe that was given to him, but closed ime eye, as if 
there were diplopis. There was no fever ; bowels constipated. 

This state continued with little alteration. He was at first under the 
care of my colleague, Dr. Foore, and cunie under my care on August 
12. It waa then impossible b> obtain any answers to questions from 
htm, although he did what he was told. During the next three or four 
days, however, he gradually became deaf, first partially, bnt, in the 
course of a week, absolutely. An ophthalmoscopic examination showeil 
the existence of optic neuritis, moderate in degree, equal in the two eyes 
(PI. III. 3). The outline of the disc was obscured, except on the outer side, 
where it oould be faintly traced ; elsewhere it waa lost under a swelling, 
of a reddish-groy colour, striated, and extending a little beyond the 
limits of the disc. The veins were moderately distended, curving down 
the sides of the swelling, and obscured for a short distance at its edge. 
The arteries were considerably narrower than normal, and could ba 
traced on the surface uf the disc with difficulty. There was a good deal 
of white tissue about the centre of the swelling at tho point of emergence 
of the arteries and accompanying them ; one artery, passing upwards 
and outwards, lay in the middle of a broad white tract, which extended 
nearly t« the edge of the swelling. Below the centre of the disc a white 
area lay in front of, and partly concealed, a vein, while an artery, which 
passed in front of the vein, was not obscured ; on the inner and lower 
edge uf the disc was another small white spot. The other eye was similar. 

These symptoms continued with very little change. About August 20, 
ttrst retention, and then incontinence, of urine came on and continued. 
The pulse, previously 70 — 80, became infrequent (.iO —60). On August 
24 his temperature, previously normal, rose to 100°, and continued 
to the end of the month varying from 99-5" to lOl". The swelling of the 
optic discs became more considerable, but there were no hiemorrhages. 
Two or three white spota, irregular in shape, were visible in the retina, just 
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beyond the edge of the swelling, on the outer side, above oud l)eluw. A 
Iruw uf Hlbiitnen appcMired in the urine ; no sngar. From this date the 
patient was in a. state of almost onniitant semi-ooma, and the elevation 
of tcmperuture waB greater, varying; between 102° to 1(M°. He was 
observed also to move his limbn very little, but tliere was do loss of 
seneation to pain ; when either arm was pinched it was moved, and the 
features expressed pain. The right side of the face was, however, moved 
much less than the left, and was evidently paralysed, ohiofly in the 
lower ports, just as in the facial paralysis of hemiplegia. Observations 
on the pupils were unfortunately interfered with by the previous applica- 
tion of atntpine. His pulao became frequent (90 — 100) and irregular. 
The paralysis of the sixth nerve was the same ; no other oculo-motor 
paralysis uould be discovered. On Beptember 7 the temperature was 
104-(i% but on the 8th it rose to 106° ; rales were heard throughout the 
ehest ; and he died, apparently from exhaustion. 

Xi'n'nji»i/.~X sarcomatous tumour was found lying between the 
posterior portions of the optie thalajni, above the crura cerebri, and in 
front of the corpora quadrigemina, which were invaded and otherwise 
damaged. The tumour was lobulftted and irregular in shape, and 
measured an inrh and a half tranHversely, and three-quurl«rs of an 
inch from before backwards. From its middle a long pedunculated 
procesK of K^^^th extended backwards above the tentorium. It 
measured on inch and a half in length, and about half an inch in its 
greatest width, the base being about a i[uarteT of an inch wide. No 
trace of the pineal gland ooidd be foimd, and this pedunculated growth 
appeared to have formed in it. The tumour had invaded the corpora 
quadrigemina, destroying the whole of the left anterior tubercle and 
the inner half of the right, extending a little below the level of the 
iter. Baekwardn from this point it e.^tended a short distance only 
along the iter. The right posterior tubercle was normal ; the left 
llattoned by pressure. The growth ha<l damaged the most superficial 
Hhres of each erus cerebri, the left much more than the right. 
It had not damaged the optic thalami, although contiguous and 
adherent to their inner surfaces. Slight traces of nteningitis were found 
beneath the orbital lobules, but not elsewhere. No damage to the nerves 
at the base eould be discovered. The ventricles were distended. 

Mierotcopica! Examination nf £i/cs.— Each optic papilla presented 
considerable swelling, with a deep (antral depression, the diameter of 
the swelling being about double that of the optic disc. The greatest 
height was about ,\th of an inch above the level of the choroid. The 
width of the central depression, at its mouth, was about g^th of an inch, 
and extended almost to the level of the choroid (PI. XIII. 4 & 5). The 
sides of the swelling were steep, the ner\-e-fibre layer of the retina soon 
assuming its normal thickness. The retina was displaced lo about 
s's — i'(,thof an inch from the edge of the choroid, and at its eommenoe- 
ment the granule layers were thickened and (the outer especially) 
thrown into folds. In the swelling the nerve fibres could still be seen 
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pursninfc their oonnal direction, but they were separated by ov4il 

KjiBCi'H (lEdema) and were aomewhot varioOAe. The vesaela |)ursucd 
a normal course thrDuph the sclerotic ring, but in the substance of 
the papilla, the small veins and capiUarics were tortuons, dilated, and 
ilistcnded with blixid -corpuscles. Throughout the papilln were lar^ 
numbers of eorpusoles staining deeply with logwood. Sonie of them 
wore BTOoll and oval, and attached lo d(-lii'ate (supporting) fibres, 
running at right angles to the course of the nerve fibres. The majority 
were apparently leueooytes and were aggregated around the larger 
vessels, and in places accumulated into masses cif considerable sizei 
especially between the bundles of nerve fibres and near the surface. There 
were a few small ha'roorrhagcs, chicHy into the moleeidar and nerve- 
libre layers of the retina, immtdiately adjacent to the disc. The retina, a 
short distance from the disc, assumed and maintained normal ehnrael^ra. 

Throughout the sclerotic ring, and up the tnink of the nerve, 
leucocytes thickly infiltrated the bundles of nerve fibres, and were 
accumulated in rows and groups between them. The oecumulBtinn 
between Ibe fibres was more marked close to the eye tlmn a 
eentimctre farther back. The nerve fibres were of normal size and 
course, but had irregular outlines and were cloudy and granular — ■ 
evidently degenerating. The vaginal sheath waa not at all dilated, 
but ita walls were infiltrated with corpuscles. Near the eye the super- 
ficial part of the nerve was not more infiltrated than the central portions. 
Behind the optic foramen the central portions of the nerve were 
affected in the same manner and degree as in the anterior part. The 
superficial bundles of fibres were, however, much more densely infil- 
trated, and the tissue between them was thickened slightly and con- 
tained many leucocytes. The sheath of the nerve was crammed with 
similar cells, among which distended vessels were seen. The optic 
tracts presented only a slight excess of scattered corjiuscles. 

Reuakes. — The onset of this patient's symptoms after exposure to a 
hot sun, and their subacute character, led to a frequent bedside discus- 
sion of the question whether they were due to chronic meningitis or to 
tumour. Always, against the theory of meningitis, were the facts that 
there was no history of acute onset, and that the fl^imptoms pointed to 
the base of the brain as the neat of the disease rather than to the region 
— the eonvexity — in which the meningitis of insolotion commonly occur*. 
The ophthalmoscope did not help us, beoBiwe, although neuritis was ]ire- 
sent, it was moderate in degree, the swelling being slight. It was such 
neuritis as is met with in chronic meningitis. The necropsy showed 
that although there was a tumour, there was also slight^very slight- 
meningitis contiguous U> the optic nerves, and the microscope proved 
that the neuritis was really "descending." The most noteworthy 
symptom in the cose is the paralysis of the auditory nerves. The sixth 
nerve was probably damaged by pressure. Paralysis of the sixth is of 
lens significance than that of any other cranial nerve, on account of its 
cx|)oaure to pressure by ita conrse over the most prominent part of ihe 
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pons. As regards the auditory nerves, no lesion of the trunks could be 
found to explain it. They were perfectly normal, and there was no 
trace of hnnph or of pressure. A possible explanation may be that the 
paralysis was due to the damage to the most superficial fibres of the 
tegmentum of the crus cerebri. If these contain the fibres from the 
auditory nerves, the symmetrical paralysis would be explained, since the 
most superficial fibres of each were damaged. 

Case 4. — Paralysis of right army with double optic neuritis; convulsive 
attacks; defect of speech ; mental derange^nent ; double hemiplegia ; 
death J results of old fractures of skull ; inflammatory growths in right 
and left hemispheres ; old chronic meningitis/ vascular disease/ softening 
of both crura cerebri,* (PL VI. 3, XVI. 1). 

RoBEBT P., aged forty-nine, cattle drover, admitted into the National 
Hospital for the Paralysed and Epileptic under my caro, November 18, 
1878, with weakness of the right arm of two weeks* duration, he having 
had a left-sided con\nilsion and some subsequent weakness of the left side 
four months previously, with much occipital headache since. There 
was a doubtful syphilitic history. It was subsequently ascertained that 
nine years previously he had received severe injuries to the head in a 
fight. 

On admission he was intelligent ; speech drawling, but otherwise 
unaffected ; no paralysis of face ; considerable weakness of right arm, 
slight of leg. There was well marked double optic neuritis. By the 
indirect examination the position of the edge of each disc could just be 
seen, but it was softened, and the area of the disc bright red, sur- 
rounded by a pale, semi-opaque, wide halo. On direct examination (PI. 
VI. 3) the disc was concealed by a . striated opacity, extending in each 
direction a disc's breadth from the edge, and of moderate prominence. 
Qn the outer part of the opacity were several small heemorrhages and 
white spots. Veins large, arteries narrow, both visible to the centre of 
the disc. The changes were more marked in the left eye than in the 
right, v., Jj each; no hemiopia; urine free from albumen. For a 
fortnight he improved. Then he manifested some mental weakness, and 
one day, after an bourns speechlessness, he had a convulsion, beg^inning 
in the right side of the face and right arm, extending to the right leg 
and then to the left limbs, and lasting twenty minutes, succeeded by 
increased weakness and much headache. For a fortnight afterwards he 
had much pain and discomfort in the arm, accompanied by delusibnB 
that he was being beaten or bitten. Some improvement occurred, but 
towards the end of December the mental disturbance increased. He 
had some defect in speech, often using wrong words, and being unable, 
except with difficulty, to find words with which he was familiar. The 
ophthalmoscopic appearances continued unchanged. The weakness in the 
arm increased, and extended to the face and tongue. On January 12 
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he became getai-oamatoBe, with e^idenop uf complete right hemiplc^a, 
and in a few dnysof left hemiplegia also. He ilied on Jniiuary 17 with 
signs of congestive pneumonia, the temperntiirc rising on the lost day to 
106'2''. 

At the post-mortem examination the scars of two fraotores of the akull 
were found, one on the right side and one on the left, and beneath thcae 
the dura mater was adherent, and on the surface of the eonvoliitious was 
a firm checey substfinee like caseous tiiberde, ^ to ^ inch deep. The 
areaa damaged were the posterior and upper corner of the right parietal 
lobe, and on the left side, the middle tliird of the ascending parietal 
convolution, and the ascending frontal in a smallur extent, the lower half 
and upper fourth being normal, lioth posterior communicating arteries 
were much diseased, and indurated tisitue surrounded the divisions of 
the internal carotid. Outside and above these, in the lowest part of each 
internal capsule, at its j unction with the crus, was a foeus of recent htemor- 
rhagic softening, the size of a small nut. The left Sylvian artery was 
also 8un«unded by indurated tissue, and adjacent to its posterior 
branch, was a small focus of softening beneath the inferior cxtremitj- of 
the ascending panet-al convolution. In the upper part of the pons was 
another very minute focus of commencing softening. 

Under the microscope the optic papilbe (PI. XYI. 1) were found to 
present considerable swelling, with steep sides and a large oentral 
depresflioni In each eye the top of the swelling was 1 mm. above the 
surface of the choroid, and the prominence commenced on each side 
about I'-l mm. from the edge of the choroid. The diameter of the 
swelling was in each eye nearly three times the diameter of the sclerotic 
ring. The retina was displaced on each side about 0'6 mm. from the 
edge of the choroid. The choroidal pigment -epithelium had disappeared 
on one side [the right in PI. XVI. 1) in the area from which the retina 
was displaced. At its oommencement the nuclear layers of the retina 
were thickened for a short diatanee. The central vessels showed no 
evidence of compression in the sclerotic ring or behind it. At the height 
of the papillary swelling the vessels were some distance from the surface, 
which they approached towards the outer side, and beyond its edge the 
veins formed one or two vertical curves in the substance of the thickened 
nerve-fibre layer, the lowest part of the curves entering and disturbing 
the nnelear layer* (shown on the left hand side of the figure). In the 
substance of the swelling were many nuclei, grouped especially betn'een 
the bundlM of nerve fibres, and towards the surface— not specially ac- 
onmulated about the vessels. The nerve fibres were irregularly swollen, 
and separated by spaces which were clear (even in glycerine preparations) 
and probably due to cedema. Scattered through the swetling were large 
numbers of irregular, more or les* spherical and oval bodies (PI. XVI. 2), 
containing granules and irregularly- shaped globules of highly- refracting 
substance, no doubt fatty and resulting from the degeneration of the 
myelin. Some of these were distinctly formed by the junction of drops of 
myelin. They were aggregated in groups, aud were especially n 




2f50 MEDICAL OPHTHALMOSCOPY. 

adjacent to vessels, and in the portion of the swelling which had 
displaced the retina). They had evidently given rise to the white 
patches observed during Hfe and shown in PI. VI. 2. The retina was, 
for the most part, normal ; but some of the veins were greatly distended 
and tortuous, their tortuosities disturbing the nuclear layers (PL XVI. 3). 
Behind the eye, the optic nerve presented, throughout its course, large 
numbers of nuclei, especially abundant towards the surface in front of the 
commissure. The sheaths of the nerves were slightly, but not much, 
distended. The optic tracts were foimd to contain a large excess of nuclei, 
and these were in places aggregated into dense masses, many of them 
larger than that shown in PL XVI. 4. Some of these were distinctly 
around vessels. 

Remarks. — The patient died from the effects of vascular disease — 
symmetrical softening at the expansion of the crura into the internal 
capsules. The vascular disease was distinctly the effect of previous 
adjacent inflammation, no doubt traumatic. The paralysis of the 
right arm was doubtless the result of the inflammatory gprowth over 
the ascending parietal and frontal convolutions. The gprowth had 
in its aspect nothing syphilitic, and symptoms were uninfluenced by 
iodide or mercury. The position of the growth and that of the similar 
mass on the other side, clearly indicated their origin in the damage 
produced by the blows which had fractured the skull. The optic 
neuritis was probably due to these growths, perhaps in part also to the 
old meningitis, although the interval since the active inflammation 
renders it difficult to ascribe the neuritis to the basal changes. The 
alterations in the optic nerves, commissure, and tracts were, however, 
verv considerable. 

Case 5. — Vague cerebral symptoms with optic neuritis {left\ and 
evidence of an intra-ocular grotctk {right)y found after excision to he 
tubercular ; death a year later ; tubercular growths in cerebrum and 
cerebellum* 

Ernest N., aged seven years and ten months, came under Dr. 
Barlow's care at the Hospital for Sick Children in January, 1877, on 
account of pain in the right leg, and occasional headaches (six months) 
and vomiting (one month). He improved under treatment, the 
symptoms continuing, although slighter. On March 5 a pecoliar 
reflection from the right eye attracted notice, and it was found that an 
opaque greyish body occupied the lower half of the fundus, branching 
retinal vessels being visible in the upper half. Vision quantitative 
only. In the left eye there was distinct, though slight, optic neuritis. 
An occasional internal squint of the right eye was noted ; some head- 
ache and vomiting continued, the left optic neuritis increased, and 
vision failed slightly. Temperature, usually at or below normal, rose 
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in April 4 the right eje presented, inwnrds, 
an ext«nuve detachment of the retina, the vessela of nhioh were visible 
on a. grey ground. Tennion normal or Bli^chtly increased. Neuritis in 
left ej'e more considerable {see Fir. 4. PI. 111., and description). 
There was slight prominence of both evebolk, mont of the right : but 
no interference with its mobility. Soon ufterwardB a slight protrusion 
of the lower part of the right eyeball wns noticed, where previously 
some increased Toscnlarity of the sclerotic hod been remarkod. The eyeball 
was excised by Mr. Marsh on June 2. Mr. Nettleship found a large 
growth between the choroid oad sclerotic in the lower half of the ej-e- 
boll, extending from the optic disc to the ora serrata, and it had at one 
point perforated the sclorotic. The greater pari, was softened and 
creamy. The microscopical characters were thoscof confluent tnhercles. 
The wound healed well, but the sight of the left eye failed, until, on 
June 13, only shodows could be seen. The vomiting and hendnche 
recurred for a time and then lessened, and had stopped by the beginning; 
of September, the left disc then presenting the appearance of con- 
secutive atrophy. Six months later he began to snffer from pains in 
limbs and back, and his head was observed to be larger. He died in 
July, and after death considerable internal hydrocephalus was found, 
with a easeona (scrofulous) mass in one hemisphere, another in each 
temporo-sphenoidal lobe, and another, the size of a small orange, in the 
middle 1o1ie of the cereliellnm. There was no di.'tease visible at the 
hack of the right orbit, or connected with the left optic nerve. The 
other organs of the body were healthy, except some caseous bronchial 
glands. 

Cask 6. — OpCk neuritii, aith lub-aeute cerebral sj/mptomt, prabtibli/ 
rjfphUifte ; Jaihire of sight, rapiilty improving under treatment/ tub- 
taguent hu of sight, trith si/mptomf of prettum on ehiaima; uUimatt 
optic ntrre atrophy.' (PI. II. Fig. 4.) 

H35SBY G., aged thirty-four, carpenter, presented himself at the 
National Hospital for the Paralysed and Epileptic, June 10, 1S72. 
Primary venereal sores t«n years previously. Sensations of left-sided 
numbness occurred for a time a year before ; then ceased, to return nine 
months later, with transient double vision. During the last year he 
hod three attacks of giddiness, with loss of consciousness. Donblc optic 
neuritis was found on examination in each eye, eac^h disc presenting 
reddish swelling, with concealment of outline and numerous small 
Tcssela. He could rend Xo, I Jager with either, He was ordered pot. 
iod. gr. X. ter die. During the next week he had much pain in the 
right side of the head and vomiting, and several attacks of sudden dim- 
B of sight, each lasting a few minutes, accompanied with headache. 
He had also one attack of loss of consciousness, probably with convulsions. 
The attacks of transient loss of sight afterwards became more frequent, 

* Under the core of Dr. Hughlings Jaokaon. 
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and were accompanied with tremblini^. His vision also failed in the 
latter end of June, so that on the *27th it was ^ each. In the hospital, it 
was noted that, at each attack of loss of sight, he complained of cold and 
rubbed his hands as if cold. In each the ** darkness " came first, then 
pain in the head, and in some attacks a little general tremor came last 
of all. At first about twelve attacks occurred each day. Vision 
rapidly failed — by July 1 he could only count fingers with the left eye, 
scarcely with the right. Neuritis about the same. On July 4, during 
an attack of transient complete loss of sight, Dr. Hughlings Jackson 
examined the eyes, but found no change, except that the veins in the 
left eye appeared darker. As sight was returning, the same veins 
appeared smaller, as if collapsed, with slightly irregular outline. After 
July 5 (under iodide) the attacks of blindness ceased, and sight im- 
proved, so that on July 8 V. = 11. i, L. -j^. The right disc had cleared 
considerably ; the edges could be seen, but were soft, and not perfectly 
even ; slight swelling. The left disc was less red than a few dajrs 
before ; the edges still blurred. By July 14 the right disc had become 
quite clear, but was more uniformly, and rather more deeply, coloured 
than normal, and its outline not quite sharp. Vision had improved' 
to -^ each. On August I he left the hospital ; on August 27 he was 
still well. Right optic disc natural, sharp edged, pale ; vessels normal ; 
left, edge not sharp, imiform soft pink tint. Vision same;, fields of 
vision normal. October 10 : Right disc almost too pale ; left, tint 
normal, edges as at previous examination. About the middle of October 
the attacks of blindness returned, with chromatopsy during return of 
sight ; severe pain in the head, over the eyes, and transient weakness of 
the legs. V. had deteriorated to i each. Discs : right, same ; left, 
still not sharply defined, and slightly swollen. Some inability to dis- 
tinguish slight differences of colour ; strong colours distinguished well, 
except yellow, which was not recognized. October 31 : V. -^ each. 
November 3 : V., R. J^, L. J^j ; left disc thought to be a little pinker; 
attacks of transient amaurosis continuing. November 11 : Attacks less 
frequent ; V., R. J, L. ^. By December 5 sight had improved to J. 
December 23: Attacks of amaurosis ceased; sight not quite so good. 
L. -iy, R. -J|. No change occurred until the beg^ning of March, 1873, 
when sight again deteriorated, with some headache. On March 3 he could 
only read No. 14 Jager. Next day the amaurotic attacks recommenced, 
also with transient weakness of the legs ; V. -j^ each. Fields normal, 
each eye ; no ophthalmoscopic change. March 17 : Slight improvement 
in vision, which increased to No. J each by March 24, at which it was 
maintained till Jime, when further improvement occurred. In August, 
vision J with each eye. In September and October the amaurotic 
attacks recurred ; he had occasionally a foetid smell in the left nostril. 
On November 17 slight ptosis on left side was noted ; vision had failed 
to R. J, L. ^\y and a defect was found in the right half of the right field 
of vision. During the winter he improved slightly in all respects, 
although occasional attacks occurred. Vision slowly improved to R. J, 
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t. ^. fn tlie beginning of April, 1874, after a severe cold and cough, 
the pain in the head returned; vomiting and giddine«i; he had an attaak 
of loss of consciousness, witt general rigidity. On April 29 he was 
re-admitted with general weakness ; great failure of sight, being oviy 
able to count fingers with each eye. The left pupil was larger than the 
right. Neit day he could just spell No. 30 Jager with left eye. The 
left field of vision was very dim in the left half ; the dimness 
e^itending below the middle a little to the right ; the right presented 
absolute low in the outer haU. There was no perceptible change in the 
appearance of the optic discs. Hearing, left reduced to one-third of 
right ; no weakness of limbs. On Hay 1 slight defective movements of 
the eyes inwards were noted. Sight and (ields of vision about the 
same : but in the right the loss had extended a. little beyond the middle 
line below, and in the left it was almost lost in the defective area. {Fig. 
12, p. 58). On the morning of May 3 he found he had lost all 
appreciation of light with each eye. The droojiing of the left lid 
was greater, oud there was more defeot in the upward and inward 
movements of the eye. This increased, in s]iit« of treatment, and by 
May 7 the paralysis of the left third nerve was almost absolute, lie 
complained also of " numbness " of the right cheek and right half of the 
tongue, and there was some hypursestheaia of these parts, followed, on 
Hay 10, by diminished sensitiveness of the right fifth nerve, and same 
defect in swalloiving. Discs unchanged ; slight delirium. On May 31 
the paralysis of the left third suddenly disappeared, it having been 
almost complete the day before. During the neitt fortnight he improved, 
hut on the Hth it was found that the sense of smell was absolutely lost. 
By July 1 the afiectiou of the right fifth nerve hud passed away, and 
qualitative perception of light had returned ; the optic discs had become 
greyish-white ; the right more so than the left, which still retained a red 
tint. In each, one or two vessels were aooompanied by alittle white tissue. 

From this time, .Inly, 1873, to the present (February, 1879), his 
condition has been unchanged. Large objects can just he discerned, but 
the appearance uf the discs is now precisely as then, and as shown in 
Fig. 4, PI. II., and described in the account of the plate— being that of 
atrophy after neuritis. The sense of smell remains lost. 

Remakkh. — The initial loss of sight was no doubt duo to the direct 
effect of the neuritis, and its rapid improvement under treatment is 
worthy of note. The subsequent failure of sight, simultaneous with 
evidence of mischief at the base of the brain (paralysis of olfactory 
ner\'eH, of left third and of right fifth), was accompanied by loss of the 
outer half of each field of vision, such as ia known to result from 
the anterior part of the chiasma, and it is probable that it 
y this mechanism that the ultimate failure of sight resulted. Tlie 
defect in the right field had, however, existed for some time previously, 
and so the chiasma had probably suffered slightly before the greater 
damage. 
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Case 7. — Right-sided convulsive attacks^ beginning in hand and 
affencards in fare; double optic neuritis; recovery* (PL FV. 1 ft 2.) 

Joifx K., compositor, aged thirty-three, admitted as out-patient at 
the National Hospital for the Paralysed and Epileptic, on June 4, 1873, 
under the care of Dr. Buzzard. Primary syphilis at twenty, followed by 
sore tongue. First child horn dead. Convulsive attacks during precedini^ 
two months, recurring at short intervals. They usually began with an odd 
feeling in the right hand, and then, first the thumb, and afterwards the 
fingers, *' drew up," then the wrist was flexed on the forearm, then the 
elbow bent, and after that he usually had an odd feeling in his head and 
lost consciousness completely for a few minutes ; and during the un- 
consciousness there was convulsion, confined to the right arm and leg. 
By the advice of a neighbour he had arrested many fits by plunging the 
hand into hot water as soon as he felt the sensation. Occasionally, a 
sudden pain across the forehead was the first symptom, and then the 
arm would begin to shake instead of '* drawing up." After one attack 
he lost the use of his right side and his speech for a quarter of an 
hour. On iodide and bromide his fits ceased for a time. On November 
20 he complained of weakness of his legs and pain across his eyes, and 
said that for six weeks his sight had been much weakened. Ophthal- 
moscopic examination showed double neuritis. liight : no outline to the 
disc, papilla pinkish grey, swollen, and prominent, and merging by 
imperceptible gradations of colour into the choroid ; arteries small and 
lost at various points ; veins large, dark, and sinuous. Left : similar 
appearances, but less pnmounced. Vision : read No. 1 Jager each. 

On admission into the Hospital, on December 11, some mental obtuse- 
ncss was noted. His pupils were large and equal ; he could still read No. 1 
Jager at six inches, with either eye, but with some difficulty, especially 
with the right eye. The ophthalmoscopic appearances noted above 
continued ; the redness was punotiform on direct examination. Grasp 
of the right hand was not quite so strong as that of the left. Iodide of 
potassium and mercury were ordered. On November 29 he had eleven 
fits, in only one of which, the first, did he lose consciousness. These 
fits began in his face ; the mouth was twisted to one side, and the jaws 
fixed, then the hand became drawn up. If the hand was forcibly held 
down the attack was stopped. On December 22 the appearance of the 
discs was nearly the same, and the sketch of the right disc was made 
(PI. IV. Fig. 1). The attacks continued, but were of slighter character. 
In the beginning of January he had several in which speech was lost 
first, then the jaw became fixed, and then the mouth was drawn to the 
right. Each lasted about two minutes, and then passed away by the 
jaw first becoming relaxed, then the mouth returning to its normal 



* Case published in Dr. Buzzard's ** Clinical Aspects of Syphilitic 
Nervous Diseanos," p. 97. 
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ptuttion, and then speech bein;; rccovored ; but for a day afterwards he 
■poke in u peiiuliur way, would nay half a word, wait for a lime, and 
then say the remainder. The arm was imafiectiid in these attacks, and 
was gaining strength. The swelUng of the optio discs had greatly 
lessened ; the arteries could be traced clearly to the centre. The veins 
were less distended. In the left eye the outer edge of the disc was 
apparent, the inner being still concealed. Sight; still able to read No. 1 
Joger with varK. 

On January 17 it was noted thut the vision continued unimpaired, the 
field unlimited, and colours recognized accurately with either eye. He 
had another tit, beginning in the right hand, with flexing of the fingers, 
followed by shaking of the arm, without drawing up. The mouth was 
said by the attendant to be drawn first to the left and then to the right, 
and then convulaion was noticed in the leg. For a time afterwards he 
could not speak. Under laiger doses of mercury the attacks became less 
frequent, rtnd on February 16 the optio discs had recovered their 
normal appearance. On April II he had had no attack for two 
months, but he complained that at night time, when going to tileep, he 
had frequent " jumping " of the hands and twitching of the right eye- 
brow. He complained only of numbne.iN in the tip of the right fore- 
finger and thumb, and, on examination, it is found that these are 
distinctly less sensitive to both touch and pain than are the other 
fingers. If he put hia hand in his pocket he could not detect a small 
coin there, and the numbness unfortunately made it impossible for him 
to follow his occupation as a compositor. The optio discs were quite 
normal, and the second drawing waa made (PI. IV. 2). 

Case 8. — Sight-tided _fiU, brginning in face : weahutK of right 
arm ; doi^te optic neurilia ; conceHlrie limilation nf jitldt vptthout change 
in acuity of vision or coioar vitimt,' (Fl. I. S and S.) 

Jobs L., aged thirty, admitted into the National Hospital for the 
Paralysed and Epileptic, under the care of Dr. Rodclilfe, Februar}' 3, 
187!). Oceupation : pointsman on railway. Nothing significant in either 
family or past history, eiceptthat when aged twelve he had a tall, which 
rendered him imconscious for some time, and two years ago be had an 
attack of gonorrhoja ; no history of syjihilis. For two years acute hi-ad- 
ache, paroxysmal, shooting from front to back. Oocasionally, a 
throbbing pain in right posterior inferior parietal region, Occasional 
attacks of vomiting during last twelve months. For last six monthi 
occasional feelings of "cramp" in right side of face and neck, extending 
to right side of tongue, throat, and right arm. One of these attacks 
extended to the legs, which trembled. After it was over the right side 
was weak for a time, and for twenty minutes be could not speak, fniier 
similar attacks have occurred since. Sometimes after them he feels a 
sense of numbness beginning in the right hand, extending gradually up 

• Notos taken in part by Mr. A. E. Broater. 
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td the right shoulder, and then down the right side of the trunk to the 
right leg ; occasiuuuUy this is uccotnpanied bf oouBiderabk wenkuew of 
the limbs. Aft«r an hour it passes gradually and leaves him exhausted 
and emotional. Since the fltii commenced he has had less headache and 
has not Tomited. Eighteen months ago he had for a time some dimnesa of 
sight ; ail months ago transient diplopia, and, during the last six months, 
he has noticed that io lookin)^ in a glass he oould only see one eye. 

On admission intellect was clear ; there iras some weakness of 
the right external rectus; nHght weakness of right side of face and 
right arm ; no noticeable difficulty in speaking, but said he had some 
difficulty in Unding unaccustomed words and inTcoding. "Irecognizu 
the letters and the word, but I cannot speak it out straight," 

Several attacks were seen. They oonimenoed with twit-ctiing of the 
right side of the face, followed by drawing of the head towards the right 
shoulder, and then the attack ceased. 

Both optic discs prescntod well marked neuritis. In the left eye 
(PI. I. Figs. 5 £ 6} the disc was concealed by a reddish swelling, 
most deeply-coloured in the centre. Ita prominence was considerable. 
Arteries and veins were both of nearly normal size. The latter were dark 
as they passed down the edge of the swelling, and then were partly con- 
cealed. In the right eye the swelling was similar, but much paler. 
The neuritis appeared in both eyes to have passed its most acute Htage, 
and the subsidence to be further advanced in the right than in the left. 
Right V. = { ; lield much limited, especially towards right and below. 
Left V. ^ * ; field limited peripherally, especially down and in, but in 
all directions much less than right. The correspondence in the limitation 
on the right side was not very close, and it was doubtful whether there 
was hemiopia. No affection of colour viHion in cither eye. 

Ifuring February and March there was little change cither in the 
patient's state or the ophthalmoscopic appearances. Similar attacks to 
those above described continued, but there was Icsh headache and no 
increase in the paralysis. On April 7 &e sight of the right eye was not 
quite so good.' V.R. ^', L. ■^. Optic papilla unchanged. 



Cabe 9. — UnOattral JiU beginning in han^j hrachiat monapkgiaj 
iloubte nptie neuritU; jirobuble t^philit; rfcovery from neiiritU aaJ 
paraiynt; JiU perntting.* (PI. IT. Figs. 3 & 4.) 

Susan S,, a married woman, aged Ihirty-seven, came under treat- 
ment at the National Hospital for the Paralysed and Epileptic in 
September, 1872. No family predisposition. History of nodes on 
forehead a year and a half before, and loss of hair. Much frontal 
headache for two or three yearn. After the nodes, neuralgia for some 
months on the left side of the face. During the fifteen months liefore 
adnuBsion, she bad had twenty fit«, all limited to the right aide, and 
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preceded by a sensatiuu in the ri^ht liund, not piiBBing ttp the arm 
before loss of eonsoiouraeas. SiiiM! the first lit the right arm hod 
gradually beoome weak and pninful. Dnring the lust three taonthtt 
she hud ocoBsinnHl senKatiena in the right hnnd as if s. fit wore coming 
OD, HometimeH extending up to the sbouliliT, but paisstug away whoa the 
hand was bathed in vinegar and water. For about the same time, 
movement of the finKers, or alloiring the arm to hang down, had 
brought on a fit, and she was consequently obliged to carry it in iv 
sling. Two months before admi«<ion she oci^nsionally, after sleeping in 
the day-time, and suddenly rising from the recumbent posture, lost her 
sight for a few seconds. 

Sialf mi admiaia'oii. — An intelligent woman, presenting no mental 
disturbance. Slight thivkness of speech, and occasional mistakes in 
words — e.g., when intending to say, "Shall I take ofl my bonnet?" 
she said, " Shall I take ofi my woke P " Paralysis of right arm almost 
complete ; no power of moving fingers or wriat : very little of elbow 
and shoulder ; tho attempt occasions pain, and excites some irregular 
tremor in the limb, and such a sense of faintness that she almost 
fainted away. Passive movement at any joint also occasions pain, 
excites resisting spasm in the muscles, and, when the wrist is moved, a 
sensation is produced as if a fit were coming on. Sensation unaffected. 
Moderate general wasting of the limb. The right leg is not quit« 
to strong as the left, when earefolly tested, but she can walk without 
any consciousness of weakness. 81ight difficulty in micturition. No 
obvious paralysis of face or tongue or other cranial nerve, but the 
movements of the tongue, and to a less degree of the face, arc 
tremulous. Pupils equal. 

O/illhalinuseopie Exainination (PI. IV. 3).— lloth eyes present a 
moderate degree of neuritis ; the discs ore quite lost under a greyish- 
red, soft-looking swelling, of moderate prominence, and nearly twice 
the normal diameter of the disc. Centre redder than periphery and 
finely mottled. Surface finely striated ; many new, fine, radiating 
vessels. One extravasation near the centre of left papilla. Veins 
a little larger than natural, especially in left eye ; both arteries and 
veins oonccflled on the surface of the swelling, losing reflection on side of 
swelling, but not ooocealed beyond edge. Arteries slightly veiled on 
the papilla, normal on the retina. In the left eye the mottling is 
uoarsi'r, and the veins more distended. 

Si;/*(.— Right reads No. 1 Jager ; left No. 2 with case, and No. 1 with 
o little difficulty. Fields of vision : no peripheral limitation ; blind spot 
of about double the normal diameter, and rather tho larger on the 
right side (see Fig. 10, p. 36). 

September 13.— Considerable increase in swelling of discs and the 
redness in the centre is more blotchy. VeBsels more tortuous ; the 
veins scarcely larger than before. Since admission some pain in the l^ft 
arm, eapcciidly in joints, constant, with parosysmol increase ; alight 
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tremor of arm on movement. Kight arm, same. Cannot walk quite w} 
well on account of some pain in the right thigh. 

She was treated with iodide and mercury and galvanism, and 
gradually lost the pain in the arm and the fits ceased. Towards the 
end of November she complained of ** numbness " of the left hand. The 
tremor in the right arm on slight movement became coarser. The optic 
discs had become much clearer, the swelling was almost gone, and the 
outline of the discs could be seen on the outer (temporal) halves, the nasal 
halves being still veiled. The course of the vessels had become almost 
normal. Sight, same. 

By the beginning of Januarj* a little movement had returned in the 
fingers. The neuritis had cleared up almost completely. The outline of the 
right disc was distinct all round ; still a little softened on the inner side. 
The veins and arteries were for the most part of normal size ; the former 
a little narrowed on the disc near the centre. Surface greyish red, paler 
in the centre. Left disc still obscured on inner edge and surface much 
redder. 

After her discharge from the hospital there was a steady improvement 
in the paralysed arm, normal jwwer being regained. The tits, however, 
persisted, beginning in the hand, and confined to the right side. Two 
months after discharge the discs were clear, still showing traces of the 
past neuritis (see PI. IV. 4, and description). 

The patient was not seen by me again until March 2, 1874. The 
right arm was a little thinner than the left ; power was still much less 
than in the left, and less in the hand than in the upper arm. No 
weakness of leg or paralysis of the face or tongue. Occasionally 
much pain in the right arm ; none in the left. Movement of right 
arm no longer caused a fit. The attacks still occurred at inter>'als 
of one to three months, and commenced with a sensation in all the 
fingers of the right hand, which passed up the arm — " a nasty feeling, 
as if she were throwing the arm about" — not passing beyond the 
arm, but followed by loss of consciousness and jerking of the right 
arm, leg, and side of the face. OphthahnoBcopic Examination,— l,eit 
eye: vessels, normal size and appearance; disc rather full coloured, 
reddish-grey, slightly paler in the centre at the emergence of vessels ; 
tint deeper on nasal than on temporal side. On the latter the sclerotic 
ring is distinct ; beyond that there is a little heaping up of pigment and 
slight atrophy of the choroid. On the nasal side the edge of the vascu- 
larity of the disc is well-defined, but there was an adjacent zone of 
choroidal atrophy, beyond which the fundus had a quite normal appear- 
ance. The arteries in the disc were normal ; the veins are still dis- 
tinctly narrowed upon the disc near the centre, one vein appearing 
narrowed to one-third of its previous size ; towards the middle all veins 
are partly concealed by tissue. Right eye : Surface of disc paler than 
left. A band of atrophied choroid on the inner side, about the width of 
the normal sclerotic ring. All round the edge of the choroid was soft, 
And in places irregular, and the veins reduced in size and partly con- 
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eeaW. Vinion : eath nye, Ko. I Jager at 14 inchun ; peit'eption of colynr 
iwd Holds of vision natural. 

I have lately learned (Marrh, 18T9), that the convuliiive attacJtB rtiU 
CoDtinuc. 

Kemabks.— In this case the paralysis, prantipiilly CHnfined to tlie arm, 
and the tits begitming in the hand, were, no doubt, the consequence of a 
Bj^hilitic growth on the surface of the left hemisphere in the region which 
ia related to the mo^wment of the hand, probably the middle of the ascend- 
ing parietal convolution. The effect of reflex irritation, proceeding 
from the arm, in exciting and arreatiug a fit, is of much interest. 
An attempt at voluntary movement of the hand would cause a fit, i.r., 
the voluntary stimulation of the cells already irritated by the tumour, 
sufficed to lead to their explosive discharge. Passive movement of the 
arm had a similar effect, possibly by reflex excitation of the nerve etlla 
of the hemisphere, or of lower centres which, by the cerebral di»«a«e, 
were rendered unduly irritable. The movement occasioned great pain 
and excited a reflex rigidity. This may be associated with the marked 
and rapid nasting, indicative of a morbid state of the nerve ceUa of 
the lower centres, induced by the cerebral lesion. 

The ophthalmoscopic change was that of a moderate neuritis, without 
evidence of much meehanic-al congestion ; subsiding with the symptoms. 
Sight was almost nnimpoired, even during the subsidence of the neuritis, 
the increase in the blind spot being related merely to the mxv of the 
swelling. 

Case 10. — Cuutiihimu; priAably nrrbrai iiiiihihiiiii y optic uturitU 
ttiding in conaKutire ntrvphy; iraiiiient loa nf electric irritabiljlt/ 
during the nearitit. (PI. V. Figs. 5 & 6). 

Jakes C.,aged thirty-four, confectioner, admitted under the care of Dr. 
Ilftdcliffe, June 1, lfi72. Family and personal history negative. Xo 
evidence of syphilis, direct or indirect, could be elicited. Married nine 
years ; three healthy children ; wife no miscorriogeB. History of 
gonorrhoea fourteen years previously. (Indubitable symptoms of 
syphilis occurred four years after the cerebral attack.) Never lead 
poiMning or gout. Much frontal headache for a year. In February, 
!872, four months before admission, three fits occurred, without 
warning, with loss of consciousness and much general convulsion. 
Frontal headache worse after the Hts, sometimes on one side, sometimes 
on the other. In the beginning of April he lost for a month the sense 
of smell and all appreciation of flavours ; sour and sweet substances 
been still perceived assuch; return gradual. In May eyesight became dim. 

Slate on admitiioii. — A strongly-built man, presenting no evidence of 
disease of heart, lungs, or kidneys ; no motor or sensorj- paralysis ; 
special senses, except sight, normal. 

OpMhahiiQifDpie Ejtaminntiim-—&\^\\.i disc obscured by a reddiih-grcy 
prominent swelling ; veins full, curving over the swelling, and then lost 
to view for a short space beyond its edge. On the swelling were a few 
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small hajmorrhagcs, and in the retina, near, were several whitish spot*. 
Left disc similar, but swelling less and haemorrhages fewer. Vision : right, 
No. 18 Jager ; left, No. 19 Jager. Considerable hypcrmetropia. Fields of 
vision much limited peripherally ; sight only in a small area around 
central point ; limitation in each eye greater on inner than on outer side 
of field. 

At the end of a week (mercury being given) there was less headache, 
less swelling of disc ; vision had improved to 11. No. 10 and L. No. 12 
Jager, but the fields were still more contracted. A fortnight later (June 25) 
flight had improved to R. No. 8 and L. No. 6 Jager ; fields of vision the 
same. Both discs were much paler and less swollen ; the hsDmorrhages 
almost disappeared. July 7, sight rather less acute, each No. 12 Jager. 
During the following week he had two fits, each with loss of conscious- 
ness and general convulsion. Acuity of vision lessened to R. No. 16, 
and L. No. 19 Jager. Fields of vision difficult to ascertain, but seemed 
confined to a small area around centre, chiefly on outer side, the inner 
halves of the fields being almost gone. He had several transient attacks 
of extreme dimness of sight, in which he could scarcely discern objects 
in the room. Discs still paler and less prominent : each presenting a 
soft-edged swelling, nearly double the normal diameter of the disc 
and rather paler than the adjacent fundus. Veins stiU larger than 
natural ; arteries perhaps a little smaller, but numerous, and tortuous 
on the disc. Minute extravasations and dotted streakings in each eye, 
but no large haemorrhages. The sense of smell was again lost ; camphor, 
nutmeg, or peppermint could not be recognized; sugar and quinine were 
at once distinguished as sweet and bitter. 

In a few days more, about July 18, sight failed completely so that 
he ceased to be able to distinguish light from darkness. Headache, 
severe, chiefly on right side, and increased by lying on the back. 
Ophthalmoscopic appearances nearly the same. During the next month 
there was no improvement in the sight ; the swelling of the discs slowly 
subsided. On August 29 the ophthalmoscopic appearances were : — Right 
disc, moderate swelling, having a diameter of about a disc and a half ; 
pale in centre, red on peripheral portion; edge very soft; veins not 
much above normal size, curve down the side of the swelling ; arteries 
concealed upon the swelling, normal beyond its edge. Left optic disc 
had a similar appearance but presented several vessels in process of 
obliteration (see Plate IV. 5, and its description). At this time no 
subjective flash could be obtained with constant current, even with as 
much as twenty cells ; giddiness and pain were caused but no flash. 

In the beginning of September there was transient perception of 
light, chiefly in the outer part of the right field. He had several sub- 
jective spontaneous flashes of light. The swelling of the discs was 
subsiding, and the new vessels on them were less numerous and smaller. 
The arteries on the disc became more distinct ; several formerly lost at 
the edge could be traced up to their junction with the larger trunks. 
J)uring the next few weeks he )iad much less headache ; no return of 
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but in the dnytimB he bad a sense of a red glare in the 
ri{;ht eye, eometimes in the left, ditiapiieanng when he shut liia eyes. 
l!y the end of September the dines had become very pile, all swelling 
had gone, but the discs bad still a " fiUcd-in " look ; arteries narrowed 
and partly concealed on the disc (PI. IV. 6 ; sec description of which 
for further detaOs of the remarkable changes in the vessels). 

At the end of October the sight and the ophthnlnioscupio itppear- 
■nceswere nearly the same. The constant ourrcnt now produced n tlaeh 
of light when the circuit was made and broken. Subsequently the (its 
recurred from time to time, and he hod attackn of headache, the aytnp- 
toms disappearing on bromide and iodide. Subsequently he hod a syi>hi- 
litio subfascial swelling in the forearm, disappearing rapidly on iodide. 

Two years later the sight was nearly the same. The discs had become 
sharp edged, with a little adjacent disturbance of choroidal pigment, 
They were hollow and grey, the grey being greenish-grey by daylight. 
Examined with the direct image it was mottled, and finely stippled over 
the white tissue of the excavation. A well-marked central cup, at the 
edge of which the vessels terminated as they passed apparently into the 
oonneotive tissue. Ko lamina cribrosa visible. The artcricB were smaller 
than normal, and smollur than in the drawing (Fig. 6) with which the 
disc was compared, but not very small. The veins of normal size, as in 
the figure. The sclerotic ring was distinct and very sharp al! round. 

Vision: Left, quantitative only in temporal half of field; none in medial 
half. Right, quantitative ; can see hand move across, bnt cannot count 
fingers. The electrical reaction was tested and found to be — 
L., Anodal closure 1 . ,, 
Kathodal closure ' 
Kathodal opening, 6 cells. 
Anodal opening, 8 cells. 

BBHASK3.~The case affords an illustration, as do many others of 
those here related, of the well-known ond important fact that the 
absence of history of primary or secondary syphilis does not in any 
appreciable degree lessen the probability that a disease is syphilitic. 
Here the diagnosis was subsequently confirmed in an unequivocal 
manner. The case affords an example (1) of the progress of the ocular 
damage in spite of the apparent removal of its cause ; (2) of the dis- 
appearance of sensitiveness to electrical stimulation, most when the 
effect of the neuritis was greatest, and its subsequent return ; (3) the 
nltimatc reaction being abnormal in the early anodal closure and lata 
anodal opening stimulation ; (4) the interesting changes in the vessels 
of the disc during the subsidence of the neuritis. 

C.49E II, — SympUimi of cerebral tuiiwar : hemiplegia and hi-ni!' 
npia, irith commtncing optic neuritis; partial limi nf cohur-riamn, 
aflervardt regained : recacenj, itil/i mohilo spaini in the affected 
limbi. (PI. V. Fig. 4.) 

Hamiijh B., aged fifteen, admitted int« the Notional Hospital for tli« 





Puwlyaed and Epileptic, wader my oaro, January 5. 1877. Neither 
family nor paat personal history of signilicance, except that uqd siuti-r wna 
paraplegic, la tlie preceding November she whs believed te be quite 
well. In December she fell down onee or twice, and first tlie left \cg 
and boon afterwards the left orm were found to be weak. About Iho 
middle of the month her sight failed gradually. About Christmas there 
was much pain in the head, reLeved by warmth. 

Stale an Ailinitaiou. — Well nourished ; intellect clear. Almost complele 
paralysis of the left arm, a little movement at the shoulder only re- 
maining. The leg less paralysed, but so weak that she cootd not stand. 
There was slight paraJyais of the left side of the face ; none of the 
tongue. The outward movement of the left eye was a little limited. 
Sensation of touch in the left limbs seemed little impaired — of pain 
lost ; a prick felt only as a touch, localized accurately. J>>ss slighter in 
leg than arm. Sight : right reads only No. 10 Jager ; the left No. 10 JSger 
at one foot. Fields of vision : distinct hemiopin in each eye, left half of 
each field being lost, and the loss extending to the middle line above and 
below, but not in the equator. There was also a defect in each field in 
the nppcr and right portion. Colour- vision: right — red, blue, and yellow 
all recognized, but green was invariably oalled white ; with the left 
she was unable to recognize any colour, Ophihalmoaeopie Era-miimtlon : 
Both discs unduly and too uniformly red. The outline was not lost in 
the indirect image, but on the direct examination it could be recognized 
only on the outer half of each disc, the inner margin of each being con- 
cealed by a reddish grey aweUiug of alight prominence, striated. In the 
left ej'e there was a small htcmorrhage not for from the disc. 

Unring the first four weeks after admission, her symptoms increased 
a little, and in the beginning of February the sight hud foiled to No. 20 
Jager. The morbid appearances in the optic discs had nut, however, 
increased, and during the following fortnight, they lessened, so that on 
February \'i it was noted that the swelling was so slight as easily to 
escape notice. The redness continued marked, and abnormally uniform. 
The outline, in the ereot image, was still blurred by striafion. The 
locality of the hajraorrhage was marked by a paler and more conspicuous 
Btriation than elsewhere. Sight was about the same. 

In the beginning of March there was much less headache. The paraly- 
sis of the arm was about the same. Sight was unimproved. The optic 
discs now, however, presented little evidence of the neuritis. Their red- 
ness, though mnrkod, was within the limits of health, but ita uniform 
distribution continued. In the position of the old haemorrhage in the 
left cjB, a little blood was apparently left in the perivascular sheath of 
the vessel, thickening it at the spot. By the middle of March tbo leg 
had improved considerably, so that she was able to stand ; and sight was 
a little better. In the latter part of Moruh some power was also regained 
over the arm, so that by the beginning of April she could move it freely 
at the shoulder and elbow, although the movement was accompanied by 
some jerky tremor. Tlie hand, however, was closed by spasm, and a 
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"volnntary attempt to open it produced, nt first, only increaB*>il flexion of 
the finB«rs ; presently they could be straiffhtcDcd, but there remained 
same jerky, B|iaBinodia morementa in the intt^rosiiei. Sensation on the 
arm the same ; a toiieh was felt anj-where, but a priek, although felt as 
Buuh in the fingers, was not felt on the forearm, and although felt in 
the upper arm wus referred to the fingers. A priek over the deltoid, for 
instanre, she felt as on the fingers. The hemiopia remained uni-hanged, 
but vision had impro\-ed so much that she could read So. 6 Jager with 
cither eye, and colour-vision was also normal in each ej-e. The optie 
discs remained the same, the only]Hithologiual appearance being the too 
uniform disitribution of the redness. The edges were sharp, but the 
sclerotic rings indistinct. Th« vessets had a normal conme ; the veins 
were a triUe larger than normal, the arteries a trifle smaller. 

During April the improvement in the ]wwer of the limbs continued, hut 
the spasm in the arm increased, and it was almost always stifl and rigid, 
and extended out before her at an angle of 30 dug. with the trunk. The 
rigiditj' involved the deltoid and jmctoral, and, it was thojight, the 
trapezius also. The fingers could be extended, and kept straight for a 
few seconds, ond then were slowly flexed by on involuntary con- 
traction of the intemssei. When asleep the arm was free from spasm. 
The leg was also stiff, but l<>m so than the arm, and it was raised too high 
in walking, lly the bofcinningof June she was able to walk fairly wo'l, 
still with the peculiarity described. She ootild not raise the toes 
from the ground, but the elevation of the foot on walking was even 
greater than this would account for. The knea was rigid like the arm. 
The spasm in the arm prevented any voluntary extension of the fingers. 
The head was hobitually turned to the left, apparently not on account of 
the hemiopia so much as from rigidity of the right sterno -mastoid. Ckin- 
sidorable movements of the face were equal on tho two sides, but a 
smile was greater on the left than on the right. In closing eyes, how- 
ever, the right eye elos^ more forcibly, ond sooner than the left. The 
hemiopia remained the same, but sight continued good, and small print 
(•oiild be read with either eye. The optic discs remoined clear. Treat- 
ment I cod liver oil and tonies. She then left the hospital, and was seen 
again in August. State practically unchanged. Arm still rigid : could 
grasp with the hand, but not relax her grasp, The analgesia and 
heniiiipia continued. During the next six mimths there was no change 
in her condition, but the spasm in the arm became somewhat tremulous 
and quivering. The optie di.scs were the same, but many white lines 
were now seen along the vessels on direct examination. In April, IH78, 
it was noted th^t the spasra in the arm affected the interossei more than 
it did, causing strong flexion of the mctacarpo- phalangeal joints, and 
sometimes of the wrist also, and there was strong pronation of the hand, 
the thumb often going between the first and second fingers. Her state 
since has presented no alteration. 

Hemabks. — The hemiopia and hemiplegia with spasm were probuUly 
due to a tubercuhir tumour of the right hcmisplierc— optic thalamus 
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regioB. - The amblfvpia was out of proportion to the neuritiE, Einil 
evidently due to on intra-cranial change of which the visible neuritis was 
part. The dimiiiution in the latter was the &nt evidenoe of improve - 
nient, and was succeeded hy that of sight. The loss of oolour -vision and 
its return when the amblyopia passed away are worthy of note. 

Cake 12. — Symptomt a/ cerebral tumours; double nplic ncurilh ; lout 
ti/iigfilj chromaiopfnj. (PI. V. Fig G.) 

Hast D., aged thirty-three, admitted inlo the National Hospital for 
the Paralysed and Epileptic, under my cure, February4, 187fi. Father, 
consumption ; mother, cancer. Ko ttistinot history of ej-philis— one ctiild 
dii'd five hours after birth two years ago, its death attributed to a fall two 
months previously. Headache commenced soon afterwords, occipital ut 
tirst and severe, lessening aft^r a time, but persisting in vorions dogreca, 
and of late aooompanied with sickness. Six months ago suffered from 
occasional transient failure of sight, with attacks in which she could not 
move for a quarter of an hour, followed by headache Failure of sight 
for three months with flashes of light and colours, " red or brown-" 
Noises in the head ot times "like a railway bell.'' Some right -wded 
weakness during the last few months. 

On admission she was suffering from slight weakness of right 
limbs. Cranial nerves unaffected, escept the optic. No loss of sensa- 
tion. Vision ; L., qualitative : R., Ko. 12 Jiiger ; limitation of field of 
vision on left side. Ophth. exam. : Right disc concealed by a soft, woolly- 
looking- swelling, reddish in tint, mottled ; veins moderate size, arteries 
small (PI. V. 8, and deacriptioa). Loft similar, much paler. In March 
she had a sudden attack of loss of power in both legs, passing away in 
a quarter of an hour. Discs similar. In May she had some tremor of 
both hands. 

She was not seen for a year, and then presented much loss of mental 
power and general weakness. Vision had failed to mere perueption of 
light. Habits dirty. 

Case 13. — Symploma of cerebral tumour ; difficulty in epeechy right- 
lided paralyait; left-tided concuUion; interne ojilic tieurilit, m'th 
retinal hmnurrhagei ; dtalh. (PI. VI. 1.) 

Fkank C., single, aged thirty-six, admitted into National Hospital for 
the Poral)'sed and Epileptic, under ray care, Februsrj-19, 1878, with diffi- 
culty in speech, headache, right-sided convulsions, and double optio 
neuritis. History imperfect, but none of syphilis; the duration of 
symptoms about three months. Mental state dull; responses sUw and 
often not to the point ; always with hesitation in using words. Huoh 
headache ; vertical. Occasional vomiting. Marked weakness of the right 
hand ; slight weakness of the right side of the f aoe ; none of the leg. Sensa- 
tion distinctly detective in the right hand and arm, not elsewhere. Pupils 
equal; no defect in ocular movements. Optic discs: right, masked by a pale 
red, soft-looking swelling, over which the vessels curve ; the veins large 
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and tortaotiB; one or two which pau upwards, Toiy tortuous ; the 

artcriea concealed near the middle of the swelling ; one or two wuttll 
hemorrhages ; not much striution. Boaih No. 8 J&ger. Left, similar 
in nppearnnce. Theprominenceissogreat, that although tie eye is emme- 
tropic, the Tessela on the surface of the swelling are visible at a distance 
of twelve inches from the eye without a lens. No. 10 Jagcr. No alfeo- 
tioD of other cranial nerves ; no albumen in urine. 

For a few weeks after admission, iodide of potassium being given in 
large doses, his mind and aspect became brighter; his general symptoms 
remained the same, but his optic neuritis steadily increased in intensity. 
f.)n March 29, in the right eye, the portion of the disc and adjacent 
part of the retina was occupied by a very large swelling with many 
htcmorrhogea, especially at the margin of the swelling close to its side, 
which appeared vertical or overhanginpp. Left eye similar; the swelling 
extending almost aa fur as the macula lutea, and aronnd the latter were 
a number of white spots similar to the smaller spots seen in albuminuric 
retinitis. In each eye the veins were largo and turtuoua in the swelling, 
and in the adjacent fundus, but were lost to view as they pass down tlie 
steep side. The arteries were indistint't npon the swelling ; distinct but 
very small upon the fundus. Vision : right eye ^ ; left, could not rea.1 
even largest feat- type. 

After this date he had several attacks of loss of consciousness followed 
by vomiting. In the beginning of May the swelling of the optic discs 
became still greater (PI. VI, 1) ; over the surface of the swelling the 
vessels were almost completely veiled by a reddish tissue. The veins 
became smaller. The hccmorrhages on the edge of the swelling were 
very large, and smaller hajmorrhages were scattered over the whole 
fundus. Vision in each eye became reduced to quantitative perceptiou 
of light. He hud several transient attacks of loss of oonaciousneBs, 
followed by great mental dulness and considerable increase in the 
we-akness of the right arm. The right estemal rectus and right side of 
the face became weak, and there was also a marked indisposition to 
move the eyes to the right. Ho ixiidd do so, but apparently only with 
effort, and they were almost alwa}-B directed a Utile to the left. The 
hesitation in speech became again very marked. Un June 11 the 
optic discs wore the Hame, and there were very few fresh hwmorrhagea, 
but the white spots on the left eye, adjacent to tho macula lutea, were 
1 before. Soon after this he had another (it, in 
IS jerked and not the right. Afterwards he lay 
itancous stimulation moved the left limbs and not 
the right. Dnring the nest week such attack recurred several times. 
After the end of June ho had several fits daily. Each began with loss 
of conaciouanesB and he woidd fall ; then the left arm and both legs wore 
jerked in clonic spasm, tho right arm always remaining still. Tho 
jutralvsis of the right arm became absolute, but he retained considerable 
power over the leg, and he complained of pain in the left arm. The 
optic neuritiscontinued. The swclliI^; remained as great, but its 
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becoining greyer, the vessels pitting smaller, and the hioinorrhages fewer. 
On July 13, after an hour^s stupor, he rather suddenly died. His 
friends refused to permit a post-mortem examination. 

Rehabks. — The main interest of this case is in the ophthalmoscopic 
changes. The symptoms left little doubt of the existence of a cerebral 
tumour, but the unfortunate absence of a post-mortem examination 
lessens their interest. Attention may be drawn, in passing, to the 
character of the convulsion — spasm of the unparalysed side, sometimes 
extending to the other leg ; increased weakness without spasm in the 
paralysed arm. The neuritis was remarkable from its intensity, being 
such as is rarely seen in intra-cranial disease. So extensive extravasa- 
tions into the retina are also rare in such cases. It is also worthy of note, 
as an instance of the prognostic information to be derived from neuritis, 
that it did not participate in the transient improvement which occurred 
after admission into the hospital, but steadily increased, and ^ras soon 
followed by an increase in the symptoms. 

Case 14. — Tumour of right lenticular nucleus; early failure of sight 
from optic neuritis,* 

Mabia p., aged forty- three, widow, applied at the National Hospital 
for the Paralysed and Epileptic, August 13, 1875. No history of 
syphilis. In January, 1875, began to suffer from pain in the head 
(occipital and vertical), sickness, and giddiness ; would stagger and fall 
forwards three or four times a day. At Easter, sight began to fail, and 
in about a month only perception of light remained. Examination showed 
very slight weakness of the left side of the face. Both arms and legs were 
weak ; dynamometer, right hand 1 2 kilogrammes, left 1 kilogrammes. The 
optic discs presented subsiding neuritis, pale striated swelling, obscuring 
the outline. Arteries and veins of normal size ; no haemorrhages. Vision : 
left, qualitative ; right, large objects dimly seen in right half of field. 
A fortnight later, the left arm and leg gradually became distinctly 
weaker than the right. On September 10 she was admitted into the 
Hospital under my care. The left pupil was a little the larger. The 
eyes could be moved freely in all directions, but were commonly directed 
to the right. The weakness of the left side of the face had increased, 
and there was marked deviation of the tongue to the left. Arms: 
dynamometer, right 14 k., left 7 k. Legs : left a little the weaker ; no loss 
of sensation. Towards the end of September she complained of great pain 
in the right side of the head, and there was an intensely tender spot on 
the middle of the parietal bone. She became rather weaker. In the 
beginning of October there was some delirium with pyrexia (temp. 100* — 
102°) and she became drowsy. Deviation of the head to the right was 
added to that of the eyes. The hemiplegia increased, the paralysis of 
the arm being absolute by the 12th. The optic discs remained the same, 
only becoming paler. The coma increased, and she died on October 14. 



Condensed from notes by Dr. Allen Sturge. 
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le luoropay reTealed a BHiBll tomourof the ri(;ht hemisphere, lituuted 
iu the lunticular nucleus of the corpuH iitriatum. Size about one inch by 
half inch. The intra- ventrtoulnr nucleuii and optic thalamus were 
normal. The growth was situated at the lower part of the lentii'ulai 
nucleus, adjacent to the ofub, which was infiltrated hj it outside the 
optic tract, the latter being eofteued but not invaded. Anteriorly it 
extended &b fur as the anterior perforated apot> where a branch of the 
middle cerebral artery was invaded, and inseparable, although its lumen 
was not diminished. The tumour presented no capsule or sharp limita- 
tion. It was reddish -grey, and scattered through it were liard opaque 
nodulcH, about -^ inch in diameter, undergoing fatty degeneration. 
It was composed of delicate rounded cells with large nuclei. 

RkuabK!<. — The chief point of ophthalmoscopic interest is the early 
period of the history at which sight failed. No doubt this failure was 
from the optic neuritis, which must have existed ot or soon after the 
onset of the s}'mptomB. As those symptoms were themselves somewhat 
vague, the recognition of optic neuritis would have afforded a diagnostic 
symptom of the highest importance. 

Case 13. — Sight-tided coitcuhice snizarei, ami right heinijdegia i •>i>tic 
neuritis late in t/ie ca»e, »iibnding and reappearing before death ; grinrtb* 
ia left nrebrat hemisphere [upper frontal and parietal hbet).' 

TtiouAS W., aged fifty-two. Ocoasional severe headache aa long as he 
could remember, ohicfly frontal, and failure of memory for some years, 
Firrt seen December, 1873. He had had two severe convulsive seizures. 
The first, in November, 1872, was preceded, for three weeks, by attacks of 
severe pain in the right arm, and it consistMl in right-sided convulsion, 
bef^nniug with acute pain in the shoulder, passing down tlie side t» the 
knee, and up to the face, but not down the arm, which was "as if dead," 
and was powerless for some time after the fit, and the seat of "racking 
pain." He had very frequent alight seizures, also bf^nning with pniu 
in the npper arm, which went up to the shoulder, down the right side, up 
the side again, and worked off at the fiogers, leaving the little finger lost. 
Wlien the pain reached the lingers the arm became rigid, the elbow bent 
at a right angle, the wrist extended, the first phalanges extended, the 
Het'ond and third bent, except the first, which was straight. The limb 
was rigid, in this position, for twenty or thirty seconds, and then the middle, 
ring, and little fingers, were gradually flexed into the palm, while the 
index was straightened and the thumb completely extended. Under 
treatment the (its ceased, but recurred a few months later, similar in 
character, except that tliey began with pain in the little finger. The 
arm was weakened in grasp of hand, but not to other movementa. 
There leoi wi optie netirilia. During tlie summer lie continued to have 

• lu the Landon Hospital, under the care ot Dr. Ilughlings Jackson, 
who has recorded it in the "Mod. Times and Gaaetle," June 10, 1875, 
The aceount of the mioroBcopioa] apponruDPes in the optic nerves in pub- 
li»bed now for Uio first tim^ 
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fits with Tariable frequency, and at one time he was in a semi-oonsoioug 
state, in which he could be made to speak with difficulty ; but there was 
no aphasia. He was readmitted into the hoHpital in the beginning of 
September, with paralysis of the whole of the right side. 

On September 19 his optic discs, which had been frequently examined, 
first showed signs of commencing neuritis. The neuritis gradually in- 
creased for a fortnight, to considerable swelling, obscuration of edge, 
engorgement of veins, &c., and then slowly subsided until, at the end of 
six weeks from the onset of the neuritis, the discs again appeared perfectly 
normal. There was always more change in the left than in the right 
disc. At the height of the neuritis his sight with each eye was fg, and 
this was probably less than his usual vision ; it was difficult to be sure 
that he read his best. 

After being in the hospital a fortnight, he began to improve, and by 
October 5 he was in fair mental condition. Then his paralysis began to 
improve ; the face first, the leg recovering before the arm, and the upper 
arm before the hand ; but the recovery was imperfect, so that he oould ' 
not walk, and could never use the right hand. On November 15 he had 
two fits, confined to the right hand, and on the 19th one, which lasted 
half an hour, confined to the right leg. He continued to gain power, 
but the attacks persisted, commonly right-sided ; but in one the left side 
only was affected. On December 15 there was a reappearance of slight 
indistinctness and swelling of the left disc ; next day he could not be 
roused so easily, and this deepened into coma, and he died on 
December 20. 

" Examination of the brain by Dr. Growers : — The left hemisphere con- 
tained several growths, the largest in the upper part of the left parietal 
lobe, 2^ inches by 1^ inches, the deepest part being on the level of the 
calloso-marginal fissure. The parietal convolutions were displaced 
rather than invaded by the growth, and softened in their interior so as 
to resemble mere bags of fluid. The tumour was not encapsuled ; but 
adjacent to it was much softening of the cerebral substance. Within 
the growth was a recent extravasation. A small pedunculated growth 
was attached to the middle of the ascending parietal convolution. 
Another tumour, f inch in each diameter, existed in the substance of 
the hemisphere beneath the posterior extremity of the superior frontal 
convolution, close under the grey substance extending downward almost 
to the level of the fibres of the corpus callosum. The structure of the 
tumours resembled most nearly that of gliomata." 

Microscopical Examination of Eyes — The optic discs present a slight 
degree of swelling, the greatest height above the choroid being, in each 
eye, about '035 inch, with a moderate central depression. In one eye, in 
which there is a haemorrhage around the vessels at the bottom of the 
cup, the vessels are narrow in and behind the sclerotic ring. In the 
other eye they are very wide, both in the ring and behind it : the artery 
is especially dilated and is fully as large as the vein. There is much 
tissue around the vessels as the bottom of the central depression, and both 
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" «rtery and vein have tlieir walls greatly thickened by layers of ci 
tlBsueoutside them(Pl. XIV. 7), There is no distenBionof theBliedth of 
the nerve in either eye. The subatance of the pajiilla presents the nerve 
hbrea of normal ooiirae, slightly swoUen and varicose, bnt without any 
knob-like enlargements. ThroD);bout, the capillaries are distended, and 
the nuoleus-like corpuacles nre very abundant. The displacement of the 
retinal layers is slij^ht, and the laj'crs at the commencement are nearly 
normol, within the ring and behind it. The corpuscles between and 
within the bundles of nerve fibres are very abundant, and a few milli- 
metres farther hack, there is, in addition, a great increase in the connec- 
tive tissue between the bundles. This eitends back, although slighter 
in dt^rec, as far as the oammissare, in front of which, as well as within 
the commissure and the optic tracts, the small veasels are everywhere 
distended and the oorpusoles of the tissue much more abundant than 
normal. 

Keiuhkh.— The point of special ophthalmoscopic inlercitt iu the case 
is the late period at which the neuritis came on, and its transient 
character. Its changes appeared to correspond with the changes in the 
cerebral disease, but to succeed them, coming on after a marked inereaso 
in the cerebral symptoms, and passing away after these had undergone 
considerable improvement, to reappear just before death. The changes 
in the optiu nerves point to a descending neuritis, 

Case IS. — Epilrptoiil atlackt, mental dUturbaiKt, and double optic 
neuritit ; aJUricardg Irfl hemijdeyia ; ylimna of ritjM frontal lobe ; 
hamorrhage into iietc grovtk.' (PI. XIV. Figs. 8-10.) 

Mabtiia B., married, aged thirty-two, was admitted into the 
National Hospital for the Paralysed and Epileptic, under my care, on 
August 26, ISTS. A delicate-looking woman, with family history of 
phthisis (father and grandfather), none of nervous affection, Maritol 
history suggestive of phthisis ; two children bom dead (one at the full 
time, one at seven months], and three died in infancy. Much knocked 
about by husband, even to unconaciouBnoss ; he had lately deserted her. 
For some three months she had had headache, with sickness and sudden 
fainting attacks ; in one, a f<jrtnight before, she had fallen, and the 
mouth was said to have been " drawn to the left." For about two 
months, increasing mental dulness, and restlessness, getting up in the 
night. After admission her mental state was very variable ; her aspect 
was dull ; she was as a rule restless ; turning about in bed, picking 
imaginary black-beetles off the bedclothes, &c. In the evening she 
generally imagined she wuh doing some domestic work. Urine and 
fieces were passed beneath her, apparently from mental dulness. ^'hen 
spoken to, however, she would often answer quickly and correctly, 
although usually in few words. Liqnids were swallowed readily, hut 
solids were allowed to accumulate in the mouth before being swallowed 
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When placed on a chair she almost fell off ; but she was able, neverthe- 
less, to walk a few steps with an unsteady gait. Both legs seemed 
equally weak. The arms were weak, the left a little more so than the 
right. Her tongue deviated slightly to the left, and there was thought 
to be rather less movement on the left side of the face. No obvious 
affection of sensation. No affection of ocular muscles. Right pupil 
acted to light more than the left; in a dim light they were equal. 
Well-marked double optic neuritis ; area of swelling large ; prominence 
great ; tint grey-red, to indirect image almost as red as the fundus ; 
vessels concealed on the surface, the veins forming a large curve as they 
course down the sides ; the arteries narrow ; many haemorrhages. The 
neuritis was more intense in the right than in the left eye. Vision : right 
eye, J ; left, J. No defect ascertainable in fields of vision. During the next 
fortnight her mental disturbance was verj' troublesome. At night she 
would get up and threaten the other patients or remove their bedclothes. 
She did not do this when observed. It was found also that she could 
walk much better when no one was looking at her, and one day she was 
found in the bath-room washing herself. Nevertheless, she could not 
feed herself, but upset the food about her bed. Stools and urine were 
still passed without her attention. 

About the middle of September it was noticed that she would often 
pass suddenly into a state of coma, from which she could be roused com- 
pletely, but with difficulty. When lying asleep the eyelids could be 
raised without waking her. The pupils were first large, and then, under 
the light, very slowly became smaller, until they were below medium 
size. When she was fully roused, however, they dilated again. She 
then complained of severe frontal headache, and became restless, picking 
the bedclothes. The arms were both moved freely, but the left was 
evidently weaker than the right, and much less sensitive. The optic 
neuritis continued without change. During the next few days, coma 
alternated with extreme restlessness and irritability. When excited 
she used violent language, and threatened the nurses. After September 
19 the coma increased. On the 21st she could be made to open her 
eyes and stare about, but could not be roused further. The weakness of 
the left hand had increased to complete paralysis, and it was much 
colder than the right. She swallowed very little, allowing liquid to 
remain in her mouth and trickle out again or down the throat. On the 
22nd her temperature rose to lOP, on the 23rd to 102% and on the 24th 
to KH"*, with signs of congestive pneumonia at the bases of the lungs ; 
and from the resulting interference with respiration she died on the 25th, 
Tlie treatment consisted in first iodide of potassium in full doses, and 
afterwards sedatives. 

Xecrojtst/. — Dura muter adherent to pia mater over anterior part of 
right superior frontal convolution, and beneath this was a recent 
extravasation, connected with a clot the size of a walnut, beneath the 
convolution. Around this was a quantity of grey soft tissue, which at 
first was thought to be softening, but was evidently, on closer examina- 



«««. 271 

tion, a targe soft groVrth, not sejHirated by any sharp demaroution frum 
the iidjacctit white BiibFtanec. The tumour opciipied the inner two- 
thinls of the antt^rior half of the frontal lobe in the white subntonce, not 
involving the grey matter of the convolutions, extending ouhvards an far 
as the level of the tiBsure between the middle and inferior frontal iKinvo- 
lutiun, backwards as far aa tbe anterior extremity uf the corpus striatum, 
but not involving it, and forwards to within an inch of the anterior 
extremity of the hemisphere. The ancending frontal convolution was 
altogether behind it. In its upper part the hicmorrhage had oecurred ; 
the anterior part wan pink-grey in colour and consistence; the posterior 
part wag softer, and somewhat spongy in aspect from paler trabeculip. 
The aspect and structure of the tumour were those of a glioma. The 
right corpus striatum appeared a little larger than the left, but on 
section was qtiite healthy. Outside the left corpus Htnatum, and a little 
above its level, was another clot, the size of a mulberry. No adjacent 
growth could be distinguished here ; if any existed, it was infiltrated 
with the clot. lu the inner part of the left tempore- sphenoidal lobe, 
adjacent to, but not involving, the optic tract, was a small superficial 
area of ooftcning the size of a threepenny -piece. Elsewhere the cere- 
brum, cerebellum, membranes, and arteries, were healthy. The micro- 
scopical examination of the optic nen'es showed the usual changes in 
papillitiH, and slight traces of inflammation through the nerve-trunks, 
becoming very intense in front of the commissure, where an invasion of 
the nerves from the meninges had apparently taken place. (The appear- 
ances are shown in PI. XIV. Figs S, (I, & 10 ; for fuller details see the 
description of the plate.) 

ItFJiiA&Ks. — The symptoms of mental derangement in thifi case wore so 
predominant and well-marked that the palicnt would probably have been 
senfaway to an asylum, had it not been for the existence of well-marked 
optic neuritis of the considerable degree, and lilac-grey aspect, which 
are very rarely seen except in conjunction with cerebral tumour. 

The history of the patient gave the strongest reason for suspecting 
constitutional s}i)hiliH. A dissolute husband, and two children bum 
dead near the end of pregnancy, constitute together strong presumptive 
evidence of syphilis, and it is moat likely that the woman had had con- 
atitutiunal syphilis. But anti-sj-philitic remedies produced no effect, and 
the tumour was characteristically non-nyphilitie in its structure. ITie 
cow thus illustrates the fact, rare no doubt, but always to be remem- 
bered, that simple cerebral tumonrs are met with in the subjeota of 
constitutional syphilis just as in other persons. 

The neuritis, while in appearance such as is common in tumour, was 
apparently "descending," and the changes in the middle of the lu^rve- 
trunk were much slighter than at the commissure or in the eye. 

The cane also iUnstratos a possible source of fallacy in the association 
of optic neuritis with cerebral softening. The existence of a tumour 
had, during life, from the character of the neuritis, been confidently 
diagnosed. The post-mortem exuniiuation was toade in my alMience 
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I was told that there was no tumour, hut a mixture of huimorrhag^ and 
softening. The rescmhlance to softening was, in a had light, extremely 
close ; in a good light, however, the peculiar grey gelatinous look of a soft 
glioma was distinct, and was contirmed by microscopical examination. 

Case 17. — Unilateral optic neuritis {right); attacks of petit mal 
tcith riffht'sided tceakness {probably cerebral si/philoma); subseqttent 
amblyopia of left eye trithout neuritis y ultimately appearance of simple 
atrophy in both eyes, (PL VII. Figs. 1 & 2.) 

J GUN W., a healthy-looking man, aged forty-four, married, oame 
under my care in May, 187G. No history of neurotic disease. A 
venereal sore twenty-five years previously. Four years ago he. had 
a fit ; three years ago another, which " took away the use of his right 
arm for ten minutes and rendered him unable to speak, before he lost 
consciousness." After the fit the arm was strong again, but he had 
much headache and disturbed dreams at night. Since that time he had 
two other slight attacks. Of late much headache, referred to the right 
side, passing to the face, ond then back again. When first seen, no 
affection of smell, of the fifth nerves, or of the tongue. Arms and 
logs strong ; urine normal. 

Eyes: Kight pupil a shade larger than the left. Left eye, ocular 
movcmenta normal. Left optic disc (PI. VII. Fig. 2) normal, clear ; 
physiological cup distinct; sclerotic ring clear on outer side. Vessels 
numerous, but normal in course. Vision unaffected ; field normal. 

Right optic disc (Fig. 1) the seat of a well-developed neuritis; the 
surface and outline of the disc quite lost, the swelling considerable and 
annular, the centre being depressed, and showing the entrance of the 
viHsols into the physiological cup. Surface reddish in tint, and striated 
by many fine lines and visible vessels. The sides of the central 'de- 
pri'ssion have a much darker tint than tho highest part of the swelling, 
and arc sti]>pled with red, the outer part being greyish. The veins are 
a little larger tlian normal, tho arteries rather smaller. On the sides of 
the central depression the veins pass behind the arteries, and are unduly 
concealed by the swollen tissue. One artery (above) is also concealed. 
In the central cup the arteries and veins can be traced almost up to 
their junction. Just beyond the outer edge of the swelling is a series 
of inilo lines, curved concentrically to the disc and apparently due to a 
detachment of the retina, limited, above and below, by a small vein. 
Vision : can count fingers only. Iodide of potassium in ten-grain 
doses was given. During the next few weeks the pain in the head 
lessoned considerably. ITie left disc remained normal. The neuritis 
in the right lessened, and on June 26 the sclerotic ring on the outer 
side became visible, although the swelling on the inner side remained 
considerable. Sight had improved to -jij. 

A fortnight later, July 12, the right disc was so clear that its outline 
was distinct all round, and it was difficult to say that there had been 
anything the matter with it. The arteries were still a trifle smaller 
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ihiin in the other eye, and the Tviiis bIho htvd l>viH>rae u little siunllur. 
fii|;ht had iraprovvd to ^. Ho peripberul defect in the field cuiild be 
found (roughly ttat«d). Uy August 4 the physiologicnl cup in the 
right ej-e hod betoinF so dear that the muttling of the lamina orttiroM 
oould bo Been at the botlora of it. The tiut of tht- disc was the Barao u 
in the left eye. Sight, however, was lesii good=7 J^ ; field normal; 
left eye BtiJl mirmal. On August 18 there was no change in the diaos, 
but the right wub net quite so good, and the Bight of the left eye had 
beeome defei'tivo. lUght, J^ ; left, -^, On October 26 it was noted 
that the right disc was becoming much poler, and a little more hollow 
than the left. The Eight of the right eye after this date remained the 
same, bat that of the left deteriorated. In December he could roud, 
right. No. 10 Jager, left No. 12. In February he bad slight Bj-mptom8of a 
recurreuee of the UtB, ceasing when bromide was given. After this 
date his sight improved, and in May, when he ceased to attend, it was — 
right, ■^, left J. The right eye presented the same distinct atrophy, 
and the left eye was a little paler than before. 

The patient was ncen again two j-cora later. He had continued free from 
cerebral aj-mptoms, but hi* sight had failed further, and there was distinct 
atrophy of the dises. Left : tint of periphery of disc reddiah grey ; 
central cup large and deep ; lamina cribrosa visible at the bottom (com- 
pare with'thcearliercondition, PI. Vll. 2); vessels of normal size ; V. |; 
colour-vision normal. Right : central cup as large as in the left eye ; 
lamina cribrosn very conspicuous ; outer parts of disc pale greyish- 
white ; V, ^^. Confuses pale green with grey and orange. Other colours 
apparently recognized accurately. 

REMuiKa. — The unilateral neuritis was probably, as in most cases in 
which it is unilateral, on the side opposite to the cerebral lexion. The 
eompleteness with which it disappeared was remarkable. The expossreuf 
the lamina cribosa, iMi rare in such a case, may be due to the inflammaUiry 
ohangea having been greater in the periphery than in the centre of the 
diHc. Tile subsequent failure of sight was clearly due to on intrn'Cnnial 
cause. It is possible that both nerves were damaged in front of the com^. 
missure, as in the lost case, and that in one only did the iuilamiaatjon 
descend to the eye. 

Case 18. — Oplif neuritit and conruliiee titUicks: probuhly $yphtlitic 
tlittute u/broiii; rccuetry from aenritU tcitk subKqaeni failitre nf sight,- 
limilalim ofjiehlaofvition and hemioiiia. 

WiiLiAii H. L.. aged thirty-nine, came under my care at the 
Kational Hospital for the Paralysed and EpUeptic on August 7, 1876, 
Bult'ering from convulsive attacks and from well-marked optic neuritis. 
Mjphiliaat eighteen, communicated to hia wife at twenty-seven. For 
tliri,* months before he came under treatment he suffered from tudden 
nltncks of giddinoss, sometimes actompanicd with a sensation at the 
back of the head ou if some one were inside it with a hammer. Two 
months before, for four hours he was unable to speak. Sometimes ho 
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had attacks of tingling in the legs, and sometimes saw double, the t^rd 
objwts being side by side. No actual headache ; no sign of motor 
paralysis; no vomiting. 

Well-marked double optic neuritis ; discs veiled under swelling, very 
red in the centre, grey red in the periphery, the prominence considerable, 
the veins large, the arteries of normal size. Vision: each eye ^|, less 
readily with right than vnih left. 

Hromide and iodide were given, and a week later he was a little 
better, although his sight was occasionally dim. The discs were the 
same, sight unchanged. August 25, no fresh attacks, sight rather 
worse, but 1 ^ Snellen still read with each eye with difficulty. During 
the next four weeks the neuritis subsided a little, and he continued free 
fn>m other symptoms. His sight, however, became worse. In the 
iH'ginning of November the neuritis was much less ; a little redness of the 
outer jmrts ot the discs alone remained with slight swelling. 

He was not seen again for three months, having been in another 
liospital, and while there his fits recommenced, preceded by general 
trenuu^. The discs were now^ 1>aI^) slightly swollen, the vessels smaU. 
Around the disc was a good deal of irregular pigmentation of the choroid. 
In each eye the left half of the field of vision was gone, and there was 
extreme |HTipheral limitation of the field. (The fields are shown in Fig. 
t), p. 55.) A month later his headache had increased, and his sight 
had deteriorated so that he could only count fingers. The discs were 
distinctly paler. 

Cask 19. — I'ubcrcfrs in cenMlum and medulla obfont/atay optic 
tint n't is: conftrcutirc atroplii/ ; death from meninffitis* (PL VI. Fig. 3.) 

Hkxry (\, aged eleven (at death). Mother's three brothers died of 
phthisis. Patient's health failed, after scarlet fever, at eight. At nine 
and a half he began to suffer from attacks of pain in head (through the 
temples or from vertex to occiput), and from fits. Each fit began with 
•* snorting and fretting," then the arms were stretched out rigidly; he 
was stiff for a few minutes, and on recovering consciousness vomited. 
After a fit there was much pain in head and eyes, and sometimes vomiting. 
At ten, when he came under treatment (December 17, 1873), there was 
general weakness of limbs (greatest on the left side) and tottering gait. 
The left eve was usuallv turned a little out, and there wos some defective 
movement inwards and upwards. Both pupils were large ; the right acting 
readily to light, the left not at all. Double optic neuritis was found. The 
following is my note of the ophthalmoscopic condition on January 13, 1874, 
a fortnight aft<?r admission : — Left optic disc (PI. VI. 3) greatly swollen, 
pale, with reddish-grey, soft edges. The veins concealed by a whitish film 
at their convergence ; their central reflection, distinct on surface, lost in 
their cur\'e down the sides of the swelling ; and at its edge the veins them- 



• Under the cnro of Dr. Buzzard, who has rubb'shod the case, **Clin. 
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Helves Bxe lost, or almoat Iiist, to view, reappearing a short distance from 
the edge. One or two small twigs disappear abruptly nt the aide of the 
prominence, to reappear at some distance laterallj-. Of three lor^e 
arteries only one can be seen on the disc ; the rest appear on the fundus 
about the distance from the disc at which the veins reappear. There is 
much pi^^ment about the macula lutea, and at its position there is a small 
area, nearly ^ shaped, which presents less pigment, and is somewhat 
paler than the rest of the fundne. Midway Itetween this and the disc, is 
a group of minute, very white, granuUr spots, a little behind the level of an 
adjacent small retinal vessel. The right disc is similar, but the amount 
of swelling leas. The large arteries are all visible on the snrfaee of the 
swelling, and the obscuration of the veias, as Ibey pass on to the retina, 
is slighter — no white apota. Vision : Left, ; right, counts fingers only; 
no limitation of field, Yellow, blue, and green are named accurately ; 
red is called brown. Twelve days before, with the left eye, ho could 
count fingers in the left half only ; but could not recognize colours. 
With the right eye he could read No. 1 Jiger and named all eolonrs 
accurately. On January IT, however, sight of the right eye had failed 
to qualitative perception. The ophthalmoacopic appearances were similar, 
except that in the left eye the arteries could all be seen on the swelling, 
but there they had not more than one-third of their diameter upon the 
retina. On Fel)ruary 2 the swelling of the discs had lessened con- 
siderably, and the edge of the choroid could be distinguished at the outer 
!"ide of the left. The white spots on the retina were still vinible, but 
smaller than before. From this time the subsidence of the swelling pro- 
gressed, until, by the middle of March, both discs were clear io outline ; 
the surface grej', with whitish tissue about the vessels. There was a 
little atrophy of the adjacent choroid. Some minute white spevks could 
just be dislinguished in the retina. The veins were of normal size ; the 
arteries much smaller than normal. By this time he had lost even quali- 
tative perception of light in the right eye. Towards the end of March, 
it was noticed that his tongue was wasted in the right lialf. He became 
febrile, then delirious, and died on April 7, Nfrrnpsy. — A tubercular 
mans, the size of a Jlaltese orange, was found in the left hemisphere 
of the cerebellum. Tlie right half of the medulla, as far as the decussa- 
tion of the pyramids, was enlarged in consciiuencc of the presence of a 
smaller mass, the size of a hazel nut. The prominence extended up to 
the pons, and was chiefly between the middle line and the origin of the 
eighth nerve, and in the centre of it the hj-poglossal nerve was situated. 
A quantity of yellowish lymph was found at the base of the brain. 

Examiaatiim o/ eyu. {PI. XV. 2 & 3.)— Each optic papilla presented 
only a slight degree of swelling, its greatest height being '025 inch from 
the sclerotic. The surface was flattened, the central depre».iion being 
slight. The substance of the papilla aiipeared composed of an irregular, 
felty mass of fibres and nuclei. The direction ot the nerve lihres could 
longer lie perceived. The optie sheath was greatly distended, the 
two layers widely separated, and connected by irregular, nucleated bands 
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and iilins of tissue. The central veBsels were large, and presented no 
evidence of compression within the ner\'e or sclerotic ring. The diTisiona 
of the vessels within the swollen papilla were narrow. The nerve fibres 
behind the eye presented advanced degeneration. The connective tissue 
between the bundles was much increased in quantity and many nuclei 
lay between and within them. This condition extended back through 
the whole length of the ner\'e». 

Remarks. — The apparent cause of death, in this case, wns meningitis, 
probably tubercular. The discs having before been wasted by inflam- 
mation, no changes occurred during the meningitis. The minute white 
spots in the retina were no doubt the results of degeneration of the 
retinal elements, caused by damage during the acute, and probably 
more extensive, stage of the neuritis, which was over before the patient 
came under observation. 



Case 20. — ConnMonSy beginning in the orbicularis oris; ojttie 
neuritis ; loss of colour-vision. 

KnoDA H., aged fourteen, admitted into the National Hospital for the 
Paralysed and Epileptic, imder the care of Dr. Radcliffe, June 30, 1873. 
She was well until ten years of age, when convulsive attacks commenced 
and continued. Six weeks before admission she had three fits more 
severe than usual, and since that time her sight had failed. The 
character of all the iits had been the same ; they commenced with a 
l)eculiar "rising in the throat" — a choking sensation, foUowed by 
ti^-itching about the mouth, described spontaneously as like " the cramp 
all round the month ; '* the sensation then passed down the left arm to 
the hand, when consciousness was lost. 

Patient was an intelligent child, presenting no weakness of the limbs* 
Smell and taste unimpaired. Slight divergence of eyeballs, but ocular 
movements free in all directions. The right optic disc presented all the 
characters of subsiding neuritis, a swollen papilla becoming pale, the 
edges concealed, the vessels curbing over it, veiled by filmy tissue near 
the centre, and lost to view for a short space just beyond the edge of 
the swelling. Vision, 0. The position of the left disc occupied by a 
pale prominence ; swelling, less than in the right eye ; the vessels sank, 
near the centre, into the tissue, but were not lost to view beyond the 
edge of the disc, as in the other eye. Vision : could just discern large 
objects, but not count fingers. The field seemed to be normal in extent. 
The only colour named accurately was yellow. Pink, green, ai^d light 
blue, were called white ; dark blue and \iolet, black. She had a blue 
ribbon on, and on being asked its colour said, " Blue ; my mother 
gave it mo ; " but when asked what it looked like, she replied, ** Black." 
Similarly, a pink apron she said looked white, although she knew it was 
pink. No change in the symptoms occurred during some weeks, in 
which the patient was under observation. 
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Case 21.— Double optic nearitU; hradaehe and romlting! lost 0/ light,' 
tranilent cranial neree paraJyiii; nyttagmui; convultive uttadci with 
opxilholimot ; (uiitaur ifi third vtnfricle.' 

M\Rr L., aged thirteen, sent to me, at the Queen's Sqitnre nuspitol in 
December, 1877, by Mr. Wordsworth, under whoso core she had been at 
Mooriiclda. In June, 1877, she waa taken ill with headache and Tomit- • 
in^; Boon afttrwarda sight began to fail. When first seen ahe complained 
only of headache and loss of memory. She had n querulous, childish 
manner. Both optic discs presented aubaiding neuritis ; outlines blurred, 
vessels small, and partially concealed over the disc. Vision : It. , counti 
lingers only; L'ljlf- No change occurred for soma montha. In February, 
1878, the discs were similar. Vision : R, (jualitutive ; L, -^. In March 
the headache had ceased ond her manner had much improved. Right 
optic disc cloar on nasal side, still blurred etsewhere. Much new tisane 
in the disc concealing the vessels; arteries smoll; veins still rather large. 
Many new vessels on outer half. She was admitted into the Hospital 
under my care on April 13. There was then no affection of the cranial 
nerves or limbs, motor or sensorj-, eicept a doubtful diminution in power 
in the left side of the face and the left leg. Ophth. appearances un- 
ehangod. Vision : R., extreme concentric limitation ; large objects at 
three feet recognised only in a central area six inches in diaimeter ; 
I.., -i,- : defect in the field only at the lower tem]K>ral quadrant. Blue 
nnd yellow recognized at once ; red thought to be drab, and green thought 
to be yellow. In June there was more headache— vertical. Slight weak- 
ness in the left side of the face was noted on June 1 0. Sight hod failed 
to— It., 0; L., counts fingers. The margins of the optio discs had 
become clear, nnd the swelling was slight — " conseeutive atrophy." Hy 
August 16 loss of sight was complete and the headache increasing. She 
then complained of slight weakness of the right leg, but there was no 
noticeable loss of power. In September the discs ware becoming grey, 
and nystagmus came on, constant In both eyes — a short, sharp movement 
to the right and a slower movement t« the left. No subjective sensation 
of light could be e.icited by the voltiiie current. In the beginning of 
October the nystagmus had changed, the alow moTcmont being to the 
right and the quick movement to the left. Intense headache came on, 
vertical, and in the right occipital region, attended with frequent vomiting. 
The weakness uf the left side of the face more marked ; her gait became 
staggering. In the eonrse of ten days these symptoms increased. Her 
speech became muffled, and she choked in swallowing. She seemed unable 
to dose her mouth. On October 28, after an intense paroxysm of pain at 
the back of her head, she had a convulsive attack ; the head and eves 
were turned to the right as far as possible, nnd the body twisted ; the 
band and forearms flexed and rigid. Consciousness was lost. On 
the 30th, after much pain in her legs, they became rigidly flexed, and 
found to be unable to swallow. Dr. Hughlings Jackson (who 
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kindly bow her in my abienoc) found the right aide of the palate para- 
lysed, and the right vooal cord wub found by Dr. DrandiB to be motion- 
less. Her Bpeoi^h was nasal, and liquids returned through the right 
uoalril. She was unable to cough. Anicathesia was found in the rc^on 
snpplied by the supm and infra-orbital branches of the right fifth aerve. 
Tlie maBseters w«re weak ; after leoching and blistering the sj-mptoms 
gradually Bubaided and the hcadaebe almost disappeared. On November 
18 the facial paralysiH on the left aide was slight and confined to the 
lower part. The right masseter was much weaker than the left. The 
tongue on protrusion deviated a little to the right. Tlie parolyiaa of the 
right aide of the palate was barely reoognizable, and tlie movements of 
the right vocal cord were perfect. Optic discs grey and "filled in ;" vessels 
extremely small, both arteries and veins. Nystagmus less marked. In 
the beginning of Deoember she had more headache and uckness ; the 
pain was referred to the back of her eyeballs. The grasp of the left 
hand became distinctly weaker. ITicse symptoms again improved. On 
January 10, 1870, she hod another eonvnlsive attack, general, but 
greater in right side ; commencing with rotation towards the left. 
During the next few days she had several other attacks, in someof which 
the eyes were directed to the right, and there was opisthotonOE. The 
nystagmus became much more considerable, and varied, uanally lateral, 
sometimes vertical — thirty movements in fifteen seconds. She then left the 
hospital ; but was again admitted, a month later (February 2H), with fre- 
quent eonvidsive attacks in which general tonic spasiro occurred, the head 
and eyes being turned to tho right, and there wag extreme opisthotonos 
which persisted for about half an hour after each attack. In each 
attack there was, at first, violent nystagmus, ending by the eyes being 
directed to the right so far that the pupilii were invisible. Blistering 
arrested the attacks. In the beginning of March there was much drowsi- 
ness and mental dulness. The weakness of the right masseter persisted. 
Limbs weak, but equaUy so ; just able to stand. The constant nystag- 
mus was BometimsH lateral, sometimes vertical. On March 22 she died 
rather suddenly after a fit. Her urine throaghont was normal. 

Tho nocropBy revealed no excess of cerebro-spinal fluid, but extreme 
distension of the lateral ventricles, the convolutions being flattened. 
In the third ventricle was a grey, soft tumour, which i>ocupiod the 
whole space between the corpora striata and optic thalami, hut had not in- 
vaded them. It pressed upon, and extended, the corpora quadrigemina, 
and had closed the iter, the fourthventriole being normal. At the base, the 
tumour occupied the whole interpediincular space, forming a prominence 
between the crura and appearing in front of the optic commissure, which 
was stretched over it and noftened. No damage to the cranial nerves 
was fonnd, and no evideoce of meningitis. The sheatlm of the optio nerves 
were very lai ; they had evidently been greatly distended, but were 
ftnecid and empty (carefully examined in eitit). The base of the skull 
was perfectly normal. The tumour hud the histological characters of a 
round-celled ei 






llG^iiBXs. — The case prtseatd an iUuatrution of the diagnoetic impoT' 

Uoce of neuritis early in the history of cerebral tumour, since it pro- 
bably preceded all other aymptoma. The early and complete losa of 
sight was no doubt the result, in part, of the damage to the optio com- 
miuure by the tumour. Tlie condition of the shuaths of the optic nerves 
is of much interest. They were found eraply, although they were eaie- 
fully examined before the optie foramen waa cut away. They had 
evidently been distended, and the removal of the fluid had occurred in 
spite of, perhaps because of, the extreme distension of the lateral ventri- 
cles. This, together with the gmtrth at the base, must have prevented 
any aocumuiation of evrebro-spiual ftuid in the subdural apacee. 

Case 22. — Tumour of right cerebral hemisjihere ; death/ optie neuritia 
found }mat-inortem ; microieopieal examination of optic nerre$. (PL XIT, 
I-fl.) 

Henry F., aged fifty-one, admitted into University College Hospital, 
February'lO, 1874, nnder the care of Dr. Wilson Foi, No syphilitic 
history. Illness commenced Horae months before, with pains in the right 
side of the head accompanied by sicknew. Five weeks before admisaion 
he had a sensation of twitching at the back of histon^ie, end afterwards 
n feeling as if hia whole body were turning round. From that time his 
left arm gradnally became powerless. Ten days before udmission he had 
twitching of the muscles of the left side of the face and eye, without 
unconscionaness, and after a similar attack the next dny he found that 
he could not move the loft leg. After this he hocame more drowsy. 
On admission he was dull and sleepy, but eould bo roused, and then 
answered qnestiona sensibly. There was etmiplete motor paralysi.i of the 
left arm and leg, without loss of sensation, with rigidity of the arm, 
nut of the leg. Slight paralysis of the left side of the face. No stra- 
bismus or difficulty in swallowing. He continued in the same state for 
a fortnight and then became unconseions, lost the power of swallowing, 
and died. So ophthalmoscopic examination wa« made during life. At 
the necropsy, a tumour was found in the outer part of the right hemi- 
sphere, to which the membranes were adherent. It occupied the lower 
portions of the ascending frontal, and uf the ascending parietal convolu- 
tions, partly obliterating the tiwiure of Rolando, and extending into the 
lower part of the supra-marginal oonvolutiou. On section the mass 
appeared wedge-shaped, about the size of a Maltese orange, some- 
what rounded externally, and extending inwards about two inches, 
llelow, it reached, but did not perforate, the roof of the lateral ventricle ; 
iuwards, it reached to about half an inch from the posterior (caudate) 
portion of the oorpns striatum. It was indistinctly lohulated, yellow 
at the centre, containing semi-transparent spots about the size of a hemp 
seed ; scattered throogh it were lines of voscnlority. The softer parte 
consisted entirely of spindle cells, lying among tracts of fibrous tissue. 

The optic discs, examined after death, showed to the naked eye 
distinct swelling and several small hiemorrhages. Microscopical exami- 
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nation after hardening. (PI. XIV. 1— 5.)— BaUi papilln were Tery 
prominent) the greatest height being *06 inch above the level of the 
choroid, llicre was a deep but narrow central depression almost reaoh- 
ing the choroidal level. The retina was displaced 02 to *04 inch from 
the edge of the choroid. In the substance of the disc, the nerve fibres 
were still perceptible, although in places swollen and separated. Large 
numbers of nuclei and leucoc}'te-like cells were scattered through tiie 
swelling. The nuclear layers of the retina were considerably thickened. 
There was no distension of the sheath of the optic nerve. The nuclei of 
the ner\'es were much increased in number immediately behind the eye 
and to a less extent throughout the nerve. They were small, smaller 
than in ordinary descending neuritis, and angular. The nerve fibres 
presented a granular and irregular appearance, and were separated by 
many minute granules. About the same degree of change was found a 
quarter of an inch from the eye, midway between the eye and the 
chiasma, in front of and through the chiasma. In the optic tracts there 
was also a slight excess of nuclei, in places aggregated into linear groups. 

Case 23. — EpUeptoid contulsiotis ; slight difficulty in speech with some 
transient right-sided weakness y very chronic optic neuritis. (PL VII. 
Figs. 3 & 4.) 

Maky a NX H., a domestic servant, single, aged fifteen, admitted 
into the National Hospital for the Paralysed and Epileptic, under the 
cure of Dr. Buzzard, February 15, 1871. No family history of disease of 
the nervous system. Personal history good; no symptom suggestive 
of syphilis. Catamenia commenced four months ago. 

The first fit occurred a week before the first menstruation ; while 
dancing in a hot room fell unconscious, and for a time afterwards she 
could hear what was said, but could not speak or move. She did not 
bite her tongue, and it was doubtful whether there was any convulsion ; 
mu(;h headache afterwards. Three days later another fit while dressing 
in the morning ; of the same character. Her mother states that she foams 
at the mouth, kicks out, and strikes with both arms and legs, and she 
sleeps afterwards for some hours. Since then they have recurred at* 
intervals of from one to seven days, and were preceded by giddiness ; not 
worse at menstrual periods. Constant headache, frontal, not very severe ; 
since the attacks became frequent. Some failure of memory, and a 
])eeuliiir difHculty in speaking, always present in slight degree, and 
Koniotimes preventing her from speaking for half an hour. 

On adiuission a fairly intelligent girl, with a rather large thyroid ; no 
indication of cardiac or renal disease, or evidence of motor or sensory 
disturbance in limbs or cranial ner\'es. The hesitation in speech 
mentioned above, consists in a moment's pause before beginning to 
s])eak, and sometimes during a sentence. When the pause is long, she 
puts her hand on her chest, and being asked why she does so, says 
*' there seems to be some difficulty there " — c.^., asked if she caught a 
cold in coming to the hospital, she says: ** (Pause) Yes, sir, I (pause) I 
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a not k cold bnlore." Xu misuno of words. I gave her a, book to read 
a sentence commcDcmg: with If. Bhe tried but rould niuko no audible 
attempt at uttering the word. She put her hand to the epiKastrium iind 
said that sometliing there seemed to stop her. I then told her to flay 
" if " after me. She could not ; utter waiting a moment, she said " I 
oan'l Bay ' (/",' air," but even after having just uttered it iihe conld not 
repeat it. Another passage, however, she read fairly well, making only 
the mistakes natural to an ill-eduoated jwrson, but after each few words 
she paused, and seemed unable to go on except by repeating the last 
words wliieh preceded. No misuse of words in writing impromptu, but 
some mistakes in spelling such as a slightly aphasio patient will make— 
e.g., " I eame by trane on Whensday morning, and took a cap at the 
tasion, and came to the hospitle." 

Both optic discs presented slight but distinet neuritis. The left is 
shown in PI. VII. 3. The outline was concealed under u red swelling, 
nearly the colour of the fundus and of moderate prominence ; the centre 
redder than the periphery, the sides a little paler than the adjacent 
fundus, the ri-dness punctitorm in the centre, and striated on the outer 
part. Veins larger than normal, and some concealed near the centre of 
the disc, where was a little whitish tissue about them. On the sides of 
the swelling the double colour of all the Tessels is lost. Y,, Ko 2 Jager, 
not No, 1. The right disc was similar to the left. V., No. 1 Jager. 

After admission she had occasional transient attacks of faintness 
with pallor, uud several severe attacks. She tried to call for help, but 
could not, then became unconscious and made a gurgling noise whicli 
roused the nurse's attention, who found the face drawn to the right, 
and a little stniggling in both arms and legs, most in the right. The 
limbs afterwards became stiff. It lasted about two minutes, and after- 
wards she seemed stupid and could not be rouaed. In another fit she 
was elose to the nurse when it commenced. The nurse spoke to her, 
but she did not reply : she seemed to know what the nurse had said, 
but could not speak, putting her hand up to her mouth to indicate this. 
Immediately she went ulf into the lit, making a noise in her throat and 
losing eonscionsncsB. Other attaeks, in the beginning of April, were 
preceded by some sensation in the hands, which shook for a minute 
before consciousness was lost. A little later she had an attock in which 
Hhe states that conscioiisne.is wan not lost ; she could hear and sec all 
that occurred but could not speak, and the power of articulation 
returned slowly ; for a minute or two she could only " mumble," As she 
bei^ame oble to speak her right arm appeared suddenly to become powerless 
and insensitive. This she described as beginning with a feeling of 
numbness in the second linger, passing next to the third, then to the 
fourth and first, and then to the thumb and back of the band, and then 
up the arm. Wherever it passed she wos quite unobie to feel on the 
part or to move it. It was rubbed by the nurse, and the feeling and 
power returned in a few minut«.'<, so that she was able to raise it to the 
head, but it continued weak. The hesitation in speech had nearly 
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diHapjicurod, but nfm thin attack became more mnrkod. The next dajr 
the wenknpBa of the um was still oonsidoroble. Oraip: left, fifteen 
kilogrsmmes ; right, two. Sensation narmal ; power of let; normal ; 
inuub pain over eyvt, Opbthalmusoopio appenrtincrit quite unohanf^ed. 

The weakness passed away in a day or two. At the end of June she 
had bad no attat-k for sii weeks ; the arm had rwovpred power. Her 
npeech had again become normal. The optic discs presented precisely 
tlie aunie appearance aa on her odmisHion four months previously, 
except that perhaps the swelling was a little greater, and there was ia 
the right a small extruvoaation. She then went home into the country. 

She was seen again two years lattr when, by Dr. Buzzard's courtesy, 
she was rpudmitteil under my oare. After returning homo the attacks 
recurred and had continued of the name ohuractcr. The optic aenritia 
had for the most part subsided, but the diacn were still redder than 
normal bnt not swollen, bnt the vessels were even more concealed in the 
centre, although quite normal on tlic periphery of the disc. The edge 
of the ring was clear on the onter side (see PI. VII. t'ig. 4, and 
description). Vision the same as before. The tils again teaseil uniler 
treatment. 

Hrmabks.— Apart from the optio neuritis the symptoms were 
suggestive of organic disease of the left eerebral hemisphere, although 
not decisive. The extreme chronicity of the neuritis was its most 
striking feature. Unfortunately 1 made no note of the condition 
of the presence or absence of hypermetropia, but the degree and 
character of neuritis, esjK'cially the ooeiirrenre of an extravasation, 
can Bcareely have been accounted for hy hypermetropia. 

Case 24. — Epilepsy; vague eerebral it/mptomi ; optic netiritit ; 
hyprrmetropia. ' 

Wh. M.,aged twenty-four. Father's two brothcn epileptic. Patient's 
first fit at sixteen months old. The attacks continued for nine years, and 
ceased from ten to fourteen, and then recurred at intervals of three to 
twelve months. In 1673 he had an attack of neuralgia in the right aide of 
the face, lasting for a month. After another mouth he began to anfer 
from severe pains in the head, upper frontal region, almost constant, but 
with exacerbations aooompanied hy giddiness. These continued for a year 
ond a half, and then he had frequent sickness. When he eume to the 
Uneen Square Hospital, in November. 1HT4, well-marke<l double optic 
neuritin was foimd, the outlines of the discs being concenled -. swelling 
moderate ; veins not much laiger than normal : centre of swelling more 
deeply tinted than periphery. Moderate hypermetropia and frequent 
attackflof spasmof theciliarymuselo. Vision: The smallest test-tvpc read 
with either eye. JIo motor or scttsory defect could be discovered. The 
attacks commonly occurred in the morning, before breakfast. Aura 
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TUaal. objects appeafM flatting before his eyes — Bomotimes sparks, aome- 
times suoh objpcU as are sten " after you look at tbe sun and oannot see 
clear aft^^rwarda ;" sometimos such an appearance as is seen " wUen, on 
a very hot day you see heat rising from the fields, only stronger, and on 
the work." It seems to get nearer and more intense, until be loses 
consciousness : sometimes, hoivevei, it suddenly oeasca withont any low 
of coQsciouenets. Occasionally be is conscious of a comncnaing pain- 
ful cramp beginning in the right hip, and aomctimee going down the leg 
and the leg is jerked outwards ; the sensation goes up the right side of 
the trunk to the shoulder, and the arm feete dead and be cannot move 
it. Sometimes the cramp goes from the shoulder to the right side of the 
face. On stooping or blowing bis nose, sparks readily appear before the 
ryes. At night, when in the dark, if he thinks of any object, he fancies 
ho con see it quite distinctly. If, for instance, he were to think of green 
trees or a certain house, it would appear before him, and he would see it 
OS plainly as possible, 

During four months, in which he remained in the hospital, the attacks 
ceased ; but tiie neuritis persisted, unchanged in any particular. After 
leaving the hospital in April the attacks returned. On June 25 the 
optic discs were clearer ; in the left disc the sclerotic ring was distinct 
on the outer aide ; elsewhere the edge was obscure, and there was still 
some swelling. The right disc was similar. The vessels were accom- 
panied by distinct white lines. 

In November the discs were quite clear, and the outline regular. In 
the left there was a little disturbance of pigment near the edge. Vision : 

He was seen again in August, IS78. His discs were still clear and 
norranl. The attacks persisted similar in character to those described 

REJUBKa. — The history of this case, especially the family history and 
the early commencement of the convulsions, suggested idiopathic epilepsy. 
The localized commencement of the convulsions and the delinite 
visual aura, point to localised organic changes in the brain, although it 
aSonled no evidence as to their nature, whether coarse adncnrol, or 
liner neurul changes. The optic neuritis, although its presence commonly 
affords strong reason for believing that there is coarse adneural disease, 
in this case afforded less decisive evidence. Its moderate degree, slow 
course, and its association with hyperroetropia are, however, noteworthy. 
In a neuropathic individual, with cerebral irritation going on and 
convulsive attacks frequent, it seems possible that bypermetropia assists 
in the production of neuritis. The case presents many interesting 
points of analogy with that last described. 

C»SE 25. — Jlemiplegia, probably from embotiam : timple cnnffestlon of 

diia. (PI. I. I & 2.) 
Thou^s D., aged thirty, admitted into the National Hospital for the 
Paralysed and Epileptic, under my core, December 6, 1B78. When 
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thirtoeD years of age he had an attack of rh^nmatic foTer. Five da^ 
before admisBion )ie fell unconacious ; duration of UDCongcioumeEa un- 
certain. On rocovei'V, left lieniiplef^ia wn» found. On admission tbere 
was tveakness of the left side of the face deviation of the tongue, and 
complete loss of power in the left arm and leg. Sensation in the left 
limbi was diminished. The cardiac impulse was diffused, and at the 
apex there was a. loud systolic murmur. Optio discs normal. After 
admission it was found that there was some mental change. He was 
generally asleep, and when awoke often nunhled in his talk, and his 
answers to questions wore not Ui be relied upon. The hemiplegia con- 
tinuL-d, and rapid wasting of the limbs was obsen-ed. On December 10 
the left thigh measured one and a half iuehes leus than the right, and 
the left forearm one inch less than the right. 

On Deoember 19 there was atiU no improvement. Distinct ankle 
clonus could be obtained on dorsal llexion of the foot. Both optic discs 
now api>ear«l red, the redness being unifurm over the whole disc. The 
position of the edge rould be seen by indirect examination, but it w«s 
not sharp (PI. I. 1). In the upright ira^-te the ed:?? coiili b; seen 
only on the outer side, elsewhert it was indistinct (PI. I. 2). The tint 
of the inn«r part of the disc was the same as that of the adjacent 
choroid. No striation or swelling could be perceived. The veins wert 
large, the arteries normal or a little above the normal size, There was 
a good deal of conspicuous white tissue about the vessels in the middle 
of the disc. The changes were similar in the two eyes, but were most 
marked in the right. December 27 : So improvement in paralysis, or 
mental state. Discs nearly the same. During the next month there 
was no change. On February 4 the ri^ht disc continued in nearly the 
same state, while the reilness of the left disc was much less ; its outline 
was distinet and its aspect nearly normal. 

A few weeks later the congestion of the right disc lessened notably. 
Subsequently, however, irregular pyrexia came on, the paralysis re- 
mained absohite, and the wasting very great. In the beginning of 
April ha?morrhagcs, rounded with white centres, were found over both 
retinu.'. The urine, previously normal, contained much blood and albu- 
men. A week later fresh hicmorrhages had occurred, and distinct neuritis 
had developed in the right eye, the left disc being normal. The patient 
died on May 4. The right middle cerebral arttry was obstructed by a 
plug at its commencement. The corpus striatum (both parts] was 
destroyed by softening. Traces of slight old meningitis were apparent 
over both hemiBphcrea, The spleen was full of infarcts. The kidneys 
were "large white," also with several small infarcts, There was 
extensive disease of the aortic orifice, with ulceration, and vegetations 
on the mitral valve. 

ItKUABKS.— The uonditionof the discs greatest on the side of the 
cerebral lesion was an example of the rare condition of simple i-onges- 
tion, prebably the result of the irritative changes in the right hemisphere 
of which the ru]iid wasting of the imnilyaed limbs was also evidenee, 
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or of irritation eommunictttcd from the contiguous embolism, Tho 
subsequent retinal lia'murrllageB were apparently nucoiiDe^ted wilh the 
cerebral Icinun, anil line to thu blood state. They resembled those 
wluch hare been found in malignant endocarditis much more than 
the htemorrhages of renal di»ease. The oucoirenee, with tbem, of 
distinot neuritis on the side of the cerebral lesion is of great interest. 

OiHB 2U. — Verij chnmic optic neuritit ; obscure cerehml tijmptuiais ; 
hffjieitnelropia . 

Mrs. T., aged thirty-live, married, earac under my care in 1875, at thy 
National Hospital fur the Paralysed and Epileptic, on account of attacks 
of headache, frontal and vertical, and vomiting, from which she had 
Huifcred for four veiLTB, having commeuccd three days of t4.'r a coniinemenl. 
The headache was often accompanied by viulent sinkness, which rather 
aggravated than relieved the pain. When first seen there were no 
symptoms indicative of local braiu disease, but an ophtbalmuscopic 
examination showed marked optic neuritis, equal in the two eyes, A 
careful drawing was made soon after she Krst came under treatment. 
The outline of the right disc was entirely concealed by a greyish swelling, 
of slight prominence, the peripheral part grey and striated, the central 
part redder and stippled. On the right aide wan on area much paler than 
the rest. The distension of the veins was slight, but most of thera lost 
their central reflection as they curbed down the sides of the swelling. 
The arteries were of nearly normal size. At tho point of their emer- 
gence in the centre of the papillffi both veins and arteries were concealed, 
ond one artery was surrounded by white tissue. One vein presented 
oonsiiiouons anteru- posterior curves beyond the edge of the swelling. 
Itefraotion; eonsiderahle hypermctropia; vision, each }[. The pain was 
never excited by use of the eyes. The apjiearance of each disc was 
similar. 

A year later (July, 1S7I3) there was scarcely any change in the appear- 
ance of the discs. The swelling was, however, slighter, and the outline 
could be just perceived. The catamenia had become regular and the head- 
ache less, but attacksof " giddiness" occurred, two or three weekly; she 
would tremble and then see objects double, one image being aliove the 
other. On several occasions she felt weakness in the right arm, lasting 
only a few minutes ; once accompanied by weakness in the right leg. At 
this time she was three months advanced in pregnancy, and she was not 
seen again until some time after her confinement. A week before ei>n- 
llnement she had an attack of sickness and severe pain in the head, with 
weakness in both legs, so that she had to he lifted in and out of bed. 
This gradually lessened after her confinement so that in sis weeks she 
could walk alone. She also gave an account of loss of sensation in the 
left arm and leg. When seen, however, in May, 1B77, all these sympt urns 
hod passed away. In the right eye the disc had cleared but was still 
luu red; there was no swelling and no striation ; the outline could Im: 
seen all round but was not sharp on tho inner side. The veins were still 
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a little tortuous. The left eye presented nearly tlie same nppeorancea, 
and tile tortuosity of the vehie was etill marked ; the one eq)eoUUy 
forming: a diitinct corkscrew eurye juat beyond the edge of the disc. In 
November, 1877, the appearances were nearly the sumo : headache was 
rather more troublewme, but there were no fresh eymptoms of intr«- 
oranial disease. Siuc<i thc» the disos and sjiuptoms are unehanged. 

ILekibks. — The ease may he grouped with Canes 24 and 25, as pre- 
senting very ehronie optic neuritia, aasociattd with vague oerebral 
symptomg, in themselves suggestive rather of "functional" than of 
" organic" disease. Here, as in Cane 25, tite exintence of oonuderable 
hypermetropia raises the question of its posBible joint dependence on the 
ocular and cerebral conditions. 

Case 27. — Vagtte een-brat »>/tiiptom$; headache and romittitg ; 
pholopay; atdden omattroiit; double optic neurilie; death; tm iumuur 
but mitiHte change! in brain.' (Plate XT. Figs. 4, 6, 6, & 7.) 

HEHRiKTri 8., aged thirty-four, gave a history of pain' in the head 
for many yearn ; no evidence of syphilis. After two misearrioftes early in 
pregnancy, she had (aged thirty-three) an attaclt of severe vertigo, with 
momentary unconsciousneas, followed by other similar attacks, and occa- 
sional vomiting, ^he also complained of " dark shadows coming over her 
eyes," and noises in her ears. At times she could scarcely nee, and occa«iun- 
aUy, while thus sightless, she had subjective impresflionsof light. Three 
months before admission, after an impression of brilliant light, her sight 
suddenly failed, and she became permanently blind. On admission there 
was no evidence of local brain disease, but marked double optic neuritis 
with great swelling, and extreme tortuousity of the reins. A few days 
later, an attack of very intense pain in the head came on, inercoHiug, 
with frequent vomiting ; her temperature was fl8'4' toltlt'4". On January 
10 her head was actually steaming, and from this time she gradually 
eonk, becoming comatose, and djing on January 12, the general venous 
congestion before death being extreme. Dr. Sutton found at the autopsy 
no change in brain or membranes, except int«nse venous congention, the 
oondition of all the organs of the body. Microscopical examination showed 
distinct morbid changes. In the convolutions the spherical nuclear bodies 
were much more numerouij than normal, and the pyramidal ganglion cells 
less BO. Inplaeesnuoleor bodies were surrounded by pale protoplasm, and 
in some spots were aggregates! in groups, tenor twenty together, and then 
very little protoplasm could be seen around them. They \ 
abundant in the second and third layers of the convolution. The 
neuroglia was unduly granular, and in places apparently broken down. 
The bocks of the eyes were sent to roe for examination, and t^keir 
condition, after preservation in Miiller's Huid, was as follows : — 

Ege 1. — The optic nerve entrance is the scat of a swelling of moderata 
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{)TOmuieiioe, 'wbioh extends on each side beywd the edge of the disc, and 

then Kradnnlly anbsides to the retinal level. The subsidenw is bo 
gntdunl that it is diffleult to measure its diameter ; it probably is about 
the ■j'ijth of an inch. There is a central deprension with rather steep 
sides, the bottom of the depression being jLth of an inch below thy 
highest portion of the swelling. ITie greateat thickness of the latter is 
opposite the edge of the choroid, and there amonuts to jV^'i °f ^^ inch. 
The central vuin and artery are both large, the vein especially ; they 
shnwno trace of constriction in passing through the sclerotic ring(Fig. 3), 
They divide close to the bottom of tjie central pit. Soon after its division 
the branches of the vein show distinct narrowing within the substance of 
the swelling (Fig. 4). Section of the swelling shows that it is infiltrated 
with small round nuelens- like bodies, ^^^ to yrm;; '"''^ i° diameter, which 
are aggregated densely in the neighbourhood of the vessels. They are 
scattered among abundant delicate fibres of connective tissue, which 
compose the chief bulk of the swelling, and course in varioua directions, 
Kumerous small vessels exist throughout its substance, and many of the 
connective- tissue fibres are arranged ooncentrically arotind these. Others 
are distingiiishable only by their direction and wavy character from the 
nerve fibres, which may be traced uninterruptedly through the swelling. 

The retina on each side is pushed away from its normal place of com- 
mencement, being g'gth of an inch on each side from the edge of the 
choroidal ring. For a little distance it is greatly thickened, measuring 
Jjjth of an inch in thickness at its commencement. The increased thick- 
ness depends chiefly on thickening of the inner and outer nuclear layers, 
the molecular layers being much narrowed. The nuclear layers present 
only a dense aggregation of such round corpuscles as those already 
described, and which resemble those normally constituting these layers. 
The layer of nerve fibres is also thickened, and contains similar nuclei. 
The retina farther outwards gradually assumes perfectly normal 
characters. 

The optic nerve contains many similar corpuscles, some aggregated 
along the vessels, others IjTUg hetween the bundles of nerve fibres, others 
scatteretl through these bundles. They are more abundant just behind 
the sclerotic than farther back, but are at present in about equal 
numbers throughout the whole length of optic nerve received (Figs. 
6 and 7). The section of the bundles shows a granulor appearance, the 
nerve fibres being less distinct than usual, but there are no other evidences 
of degeneration. The amcnmt of connective tissue between the bundles 
is not noticeably increased. That in the inter-voginal space is, however, 
very abundant, the trabecnlic being numerous and thick. There was 
no disteusion of the sheath. 

Et/e Xa, 2.^The ap|)caranees of this disc, retina, and optic 
aro essentially similar, exi*pt that the amount of swelling ia rather 
less. The height of swelling above the level of the choroidal 
ring is ,'itth of an inch on the side on which the snelling is greatest, 
and rather less on the uppo)iil« side. The oomraencement of the 
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retina ih not displaced outwards so far as in the other t'}*e. TliiTe ia llie 
same inlillnition of the new oonueetivt-tissue lind of tb<.' nerve-tihre lujrr 
with tniaiite nuclei. 

Rkm.IKKs. — The case ia of great intcreat as a demonstration of the 
iKCiurence of optic nt'uritis in associution with histological changes in 
the brain (chronic cerehritis?) very aimilur to thoao found in the trunks 
of the optic nerve, and which, in the latter, must be regarded aa evidence 
of B "descendingncnritis." The appearances during life were pronounced 
hy u skilled ophthalmic sur^'eon (Mr. Coupcr), to be thoBe of the "choked 
disc." The anatomical conilitiun shows that the " ohokuig " occurred 
in the siib«ta:iey of the inllamcd popilla. 

Cash i&.—Leail poleonuig ; mental disturbance j double I'jili'c iicaritin : 
ncoi-erij.* (PI. VII. Fig. 6.) 

J. H., mole, aged fortj-tivei emplojcd occasionally in lead works 
for four years, but often not more than three days in a month. Threti 
weeks before admission got regular daily cnipluynient at the works. 
Three months before admission had an attack of lead colic, durbg 
which he became " liKht-hoadod." He was ill seven weeks with the 
attack, and it left him very drowsy, so that he would fall asleep at his 
meals, when he came home at night, and sleep the whole evening and 
night. He went through his work mechanically ; seemed i\a\\e an 
altered man after the attack. " Had not drunk a drop " for months, 
owing to his ha^'iag a stricture. Three weeks before admission he 
commenced regular work, and continued at it until J'ebruary H, when 
he stayed at home on acuoimt of pain in the back ; he had no vomiting 
or constipation. He went to work next day, but came home in thu 
evening very ill. He had been vomiting all day, and the pain was so bad 
that he could not keep in any one position for more than a fevr minutes. 
On the following day, February 16, 1876, whilst ot a chemist's, ho was 
seized with a fit, and was brought home in a cab, quite unconscious of 
his surroundings, and talking incoherently. He nos brought to the 
London Hospital the same day, and had a fit (according to account 
furnished, chiefly right-sided) on his way to the hospital. 

On admission, he was semi -collapsed, and quite unconscious; he 
vomited frequently. He rallied after some hours and then talked 
inooherently. He was an ana'mie, slightly wasted, but well-built 
man. His gums were very nnn^mic, and there was a well-marked 
blue line at their junction with the leetli. No disease in tborai or 
alidomen. Urine contained no albumen. 

He had another fit the day following his admission, and again on the 
25th and 2Hth. That of the 23th, watched by Dr. Newton, the 
assistant, wus bilateral. His mental state wns moat peculiar. Ho 
was drowsy and indifferent usually, but when routed up would reply \o 
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the time, " liis mental condition ia like that of the Jolly kind produced 
by Eilcohol. He is quite good tempered, and whiliit he hua moat in- 
distinct ideas as to where lie is and about tiling in general, some of his 
replies have a Tcpartee-likc smartness." 

Six days after admissinn on ophthalmosoopic exumiaation was for the 
first time obtained, and then ivith difficulty. The diftps were swollen, 
and had a translucent appearance as though tedenmtous ; the margins 
were lost, and the surrounding retina infiltrated. No hemorrhages 
were then seen. On the 23th the exudation into, and swelling of, Uie 
discs wore greater, and a few heemorrhaffes were seen at the margin of 
the discs. The arteries were now noted to be rattier small, and the 
veins enlarfjcd and tortuous. From this time till about the middle of 
April the discs remained much swollen and had a halo of flamc-shapcd 
httmorrhages around the margins (PI. VII. Fig. 6). The hemorrhages 
in many cases were immediately upon or surrounding small vessels. 

His vision, owing to his mental state, could not b ■ accurately tested, 
but it was couaiderohly imjiaired, and he seemed to have visual illusions. 

Under the inHuence of iodide of potassium all his symptoms gradually 
passed off. He evenhially completely regained his mental faculties, his 
sight improved, the hiemorrhages disappeared from his fundi ociilorum, 
and the swelling of discs and retinte greatly subsided, so that the 
margins of the dises oould be seen, and the course of the vessels eonld 
be much more clearly traced. 

1 sent him to a convalescent institution for a month, and at the end 
of that time (May 31) ho returned to show himself. 1 then noted — - 
" No hiemorrhagoB visible in retinee : swelling of discs quite subsided," 

Hifi urine was examined many times. The specific gravity varied 
from 1020 to 102S : the daily eioretion of urea was natural. Albumen 
was never present. 

Ca8E29.— Jii(e«Jtf iicMro-rndHiVM [idiopathic t) in chlorosis; reeortry 
iciih dommje In retina simiiiating alhuminwne retinitis. (H- VIII. 

Figs. 1 & 2.) 

Elizabeth B., aged eighteen, a pale, ehlorotic looking girl. Family 
history irrelevant. No evidence of syphilis. For many years subject to 
headaches; health otherwise good, Fortbreemonth8(Bineeamentnl shock) 
occasional giddiness and morning sickness. t">n June 30, 1S76, and for the 
next three days had constant nausea and frequent vomiting Admitted 
into University College Hospital July 3. Before admisMon fundus oculi 
had been examined by Mr. Tweedy (who bad been treating her for some 
defective accommodation) and foiuid normal. Urino tree from albumen. 
The siokness ceased in a day or two, but there was some faintnesa and 
giddiness. These lessoned on rest, and the gastric symptoms disappeared. 
On July 14 she was discharged apparently well. On July 19 she applied 
again to Mr. Tweedy on account of considerable failure of sight, and he 
found intense optic neuritis. She was readmitted on July 21 i 
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my care. Each disc was DoncealMt (as in R VIII. 1) by a large pole 

swelling extending more than half way to the mftculaliitea, mottled with 
white and pink areas -, a little redder where the vcbsoIs converged than 
elsewhere. The edge of the swelling »t«ep. The veins were partly oon- 
oealed in the nurfaoe of the swclUng, but enormously distended. Sererel 
htemorrhages in its margina. The nght diao was oonoealed by a swelling 
of similar characters but of still larger dimenBiona, especially on the 
outer side, where it ended suddenly and steeply. Surface pinkish grey, 
mottled with whitish areas and small extravasattona. Near its temporal 
margin, ndjaoent to the yellow spot, were many white Heclcs, resembling 
closely those found in albuminuric retinitis. V,, K. So, 19 Jagcr; field 
limited peripherally, especially upwards and inwards : loas of all colour 
vision except for red. L. No. 15 Jiiger; lou of colour vision for yellow 
only — theothersrecognizedatoncG. The headache was severe; referredto 
the vertex and back of the head. No vomiting. No motor or other nervous 
symptoms. Blood : no increase of pale corpuscles. Urine : still no 
albumen. Iodide of potassium was given. For a day or two there was 
a slight improvement in sight ; ophthalmoscopic signs unchanged. July 
26. — Vision, B. ifj-; L. Vr (Snellen). .She recovered vision for blue 
and green with the right eye, that for yellow remaining lust. 

On July 2H sight became much worse. R. j^ ; all perception of 
colour lost. Left -^, perception of groen lost as weU as yellow, 
Mercury was added to the iodide. July 29.— T., R. ^ : L. Vi- 
July 30.— R. -A ; I.. ,i, (Snellen); condition of discs unchanged, but 
there were more lueraorrhoges. August 4. — Right eye; inflamed area 
and distension of veins nearly the same. Arteries smaller : moat 
were more threads. Here and there the retina beyond presented a 
whitish reflection behind the vessels. Towards the edge of the swelling 
the opacity of the retina looked like a granular cloud, in some places 
striated. The sudden ending of the swelling towards the macula 
continued, and beyond it the white flecks were larger and stenale in 
arrangement. Viaion qualitative only, R. j^. (In August 7 more 
extravasations were noted and greater concealment of veins. No improve- 
ment having taken place on iodide and mercury, nrxi. doses of tincture 
of perohloride of iron wore subalituted. On August 9 vision had improved ; 
t. y. = j'fl (Snellen), and yellow, red, and green distinguiahed, but not 
blue. On August 11, L. V. =: -i^ (Snellen), and blue perceived in 
addition to the other colours. R. atill qualitative vision only. No fresh 
hiomorrhagea, and vessels rather more distinct. 

From this date there was little change till August 21, when she 
complained of a constant light before her eyes and momentan' attaoks of 
darkness, and as these passed ofl' she saw colours — blue, red, green, 4o. 
Swelling of discs rather less, and in the right eye at the macula lutea 
the converging lines and spots more distinct, the edge of the swelling 
ha-ving receded to a group of htemorrhages midway between the centre 
of the swelling and the macula, the intervening space having a dark 
""'"'" '" ' B appeared. 
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ooneiderably beyond tho origimil limit of the swelling, and eftpcoially 
along the vessek and sometimes eonooaling them : soft-edged, some 
flocculent. Similar spots and areas in eauh eye. The large veiuflon the 
disc daily beeoming more distinct. 

On Augnat 29 still further aubaidenoe wae noted. In the right eye the 
outline of the disc oonJd be dimly seen, surrounded by a greyish -white 
area, ending, in some places, suddenly, in others, grodimlly, and from 
its margin whitish areas extended along the retina, especially upwiirds 
and inwards. The ))erimaeular spots peraigted ; veins not more than 
half former size ; aitcries still tnnull, but larger than before. Vision 
i|nalitotive. liather more swelling in left eye than in right, but disc 
risible. Beyond the steep outer edge was a little choroidal atrophy. 
Attacks of darkness less frequent, and no cliromatopBy, The hendaehe 
continued, and there was some deafness in the right side. Urine and 
temperature always normal. The iron was continued until she left the 
hospital, in the beginning of September ; V. ■^- L. 

September 15, — Much frontal headache continnes, more on. the right 
side than on the left. Hearing: R. i.L.nonnal. lUght eye (PI. VIII. 2) : 
outline of disc soft ; nowhere any indioation of »olen)tic ring ; still slight 
prominence ; arteries and veins both small ; an artery passing upwards, 
still a mere thread ; around the disc the retina has a grey tint, and 
several veins are lost to view for a short distance ; the scattered pale 
areas and perimaoulor fle(?ks continue, and above this group are many 
other spots, somewhat soft and apparently behind the vessels ; vision 0. 
Left fundus similar in chief features ; V. ^l Jager, considerable oon- 
oentric limitation of field. 

Octol)er 10. — Headache continues : some superficial tenderness at the 
back of the head ; no siokneag. Vision : I*ft, same ; all ooloum recog- 
nized except green, Ketinal changes less. Right optic disc clear, but 
edges still not sharp ; disc dull-white, with " lilled-in " look and dis- 
tinctly prominent. Vessels some as in last note ; grcj-ish granular look 
around the disc, most marked on outer side, where the appearance is of 
a stippling of white and red. Vessels in this part all accompanied by 
whitish lines. Further out the white spots are less numerous, but still 
very distinct in all directions. Some pole lines ramify, as if marking 
the position of large choroidal vessels. The group of rods and spots 
radiating from the macula lutea is still ver)' conspicuous, (Jualitativa 
perception of light in a small part of outer half of field, I^eft eye : 
appearance similar; the ramifying pale lines even more distinct than in 
the other eye, V. same; all colours recognized except green. Oet«ber25, 
—More pain in head [severe catarrh). Pises clear, even sharper. The 
irregular white patches are resolving themselves into white dote and 
granules. Sight same. November 14.— Less headacheof late. Uutlinesof 
discHsharp, but "fiUed-in" look persists; appearancesotherwise the same. 
During the neit two months the headache continued, and there was 
little change in vision. On Januarys, 1876, many of tlie white spots 
had disappeared, but the larger remained, and those around the maculo 
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had underjyono little change ; the vessels still very small, and dis- 
tinotly smaller in the right eye than in the left. On February 20 the 
disos wort^ noted to be beooraing grey — ^the sclerotic ring conld just be 
Rcon : the white spots still visible, and the vessels near the disc were 
still accompanied by white lines. April 10. — Less pain in head. 
Right eye, no improvement in sight; left, No. 18 J&ger. Bight disc 
greyer than left ; white spots much less numerous, chiefly about the 
macula. 

Throughout the summer the pain in the head continued. No objective 
nervous symptom presented itself ; vision remained just the same. Slight 
divergent strabismus came on, apparently due to the blindness of the 
right eye ; no paralysis of movement. On December 21 the edges of the 
right disi' were a little uneven, with some irregular pigmentation. The 
white spots around the macula had disappeared, but there were two white 
lines between it and the disc, parallel to the edge of the disc. The left 
disc was less white and presented no pigment. Vision, R. 0. ; left, No. 
19 Jager. The patient was seen again at intervals during the next six 
months, but presented no change. At no time was there any definite 
symptom of central nervous disease, and at no time the faintest trace of 
albumen in the urine. 

Kkmakk!^. — This case must be called neuro-retinitis, but the retinal 
ailVotion was secimdary tt> that of the papilla. There was no general 
retinitis. The entire absence of any symptoms of brain disease seems 
in such a case, obsiTved during so long a time, to afford grounds for 
ex(»luding its existence, especially when the degree and rapidity of the 
intra -txMilar changes are taken into consideration. The latter differed 
from the neuritis of intra-cranial disease in its degree, in the wide 
extent of parenchymatous retinal changes, and also in its extremely 
rapid, almost foHfiroyant^ course. 

No evidence to justify an association with syphilis could be obtained, 
and the failun^ of anti-syphilitic treatment was conspicuous. The case 
must apparently be regarded as one of idiopathic neuro-retinitis 
occurring in a chlorotio girl. It is interesting in a medical aspect 
chiefly in the contrast which it presents to the characters of neuritis 
from intra-cranial disease. The nearest approach to it which I have 
8i»en from cerebral affection is the condition shown in PI. VI. Fig. 1, but 
the lateral extent of the neuritis, and the amount of parenchymatous 
n^tinal change, are far less. The case is also of great interest on account of 
the resemblance of the results of the retinal change to the aspect of 
the fundus in albuminuric retinitis. The white spots often seen in the 
adjacent rt^tina in subsiding neuritis, such as are shown in PI. VI. 
Fig. 3, and which sometimes puzzle the observer, are here grouped just 
as in the nephritic form, while the diffuse change incr^ised the re- 
semblance. The distinctions depend on the granular aspect of the 
diffuse pallor, on the absence of heomorrhages such as are so common in 
the renal change, and especially on the distinct evidence the disc 
presents of a recent intense inflammation. 
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(Um 30. — Sutlilen cerebral letioa eaiiainy left kemipUffia, and 
pertitUtU Uiu nf tight of the left eye, anil uf the lejf- hnlf uf the ru/ht 
fitU.' (PI. II. Fig. 5.) ' 

Henbt C. B., aged fourteen, at eight years oW feU oft ti wall and 
fractured hU skull. The ancideat was followed by delirium, but no 
coaviilsiona. Three months afterwards, at Sit. ItartholomcVa Hospital, 
a piece of depressed bone was raised hy Sir James Paget. (There is now 
a soft depression in the upper part of the right side of the fractal bone, 
close to the coronal suture, an inch in diameter.) He returned home 
apparently well, but suddenly, a year after the accident, lie had a (it 
after which the left side l*came paralysed and tlie left eye blind. The 
fits recurred frequently, and have continued ever since. 

Stale on adinitsu/ii. — ^Au intelligent hut mischievous boy. The left 
leg is not strong, but he cun walk well. Tlie left arm ia much weaker 
than the leg. It can be moved freely but with little power. The limb 
is much thinner than the other. When his attention is not directed to 
it, the bond is still ; hanging by his side. When any attempt is made 
to move it, or even his attention directed to it, involuntary spasm comet 
on in it, the wrist being over-exttrnded, the fingers flexed at the 
metacarpo- phalangeal, ext<.-nded at the other joints (interos-teal position), 
and the thiunb being pressed against the lirst finger. Dccasionolly, 
even when in spasm, the distal joints of the fingers are tiexed. There 
is no rigidity of the arm, and no weakness of the face or timgue. 

Eyea.^Left pupil dilated ; reacting very slightly to light. Very 
slight perception of light. Optic disc, greyish atrophy with normal 
vessels, having the appearance of simple atrophy (see PI. II. t'ig. 
5, ivnJ description). Right eye : loss of left half of field of vision, 
as in the diagram (Fig. 13, p. 50) ; disc pate ; only the itmor segment 
reddish, the outer beiug pale, but nut nearly so grey as the other eye. 
No apparent " filling up " of the disc, fhoroid a little disturbed near 
the edge. 

Remakhs.— The interest iu this case arises from the circumstance 
that a sudden cerebral lesion caused the left hemiplegia and the 
peculiar affection of vision. There was no appearance of previous 
neuritis, and the suddenness of the loss of sight [synchronous with the 
paralysis) and the hemiopic defect in the right eye, both point to the 
probable cause being cerebral lesion. The only theory on whioli the 
affection of sight can be explained is that of Charcot, which supposes 
the hemi- decussation in the chiasma to be supplemented by another 
farther back, so that each eye becomes represented in the opjHisite liemi- 
sphere, although only half of each eye is represented in each optic tract. 
Cliorcot'a theory is still a hypothesis only, but it is milowortliy that on 
this theory a lesion about the right corpora genieulata, so extensive as 
to destroy the fibres whieh come fiom the right optio tract (and the 
right halves of each rctina=rleft halves of the fields) and also to 
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destroy the lUt-ussating fibres dupptwed to oome by the oorjwra quad- 
rigeroina from the left optic tra«t, vuuld give precisely the condition 
present in thia cuse, the only optic fibres undeatroyed being those from 
the inner half of the right retina (outer half of field) which pana by 
the left optic ttaot to the left hemisphere. It is almort impossible to 
oomteivo that the affection of »ight could have resulted from damag* to 
the chiaama, since q lesion there, which destroyed all the fibres of the 
left optic nerve and damaged one half of the right, would affect the 
inner half of the nerve and therefore the nnaai half of the retina »nd 
the temporal hiOf of the field, re, that half which in the patient waa 
unaHcctcd. Moreover, damage in such a situation would not explain 
the cerebral symptom. A leabn so placed as to explain these (probably 
involving, or beneath, the lower part of the parietal lobe and nngulnr 
gyrus) could hardly be the direct effect of the injiiry which occurred 
some time previously, but must have resulted from some sei'ondarj- 
ohangea set up by the accident. (Compare Cose 4.) 

Ca8B 31. —Right facial paralynaj ajlerwarda paralytit of th« 1^ 
opiic and niolor jiervea of orbit; ilotc yreij atrophy of Irft optie A'ae. 

(PI. II. Fig. a.) 

Hajiiuet S,, married, aged fifty -nine, came under my mireat the National 
Hospital for Paralysis and Epilepsy, in March, 1S74, for facial palsj 
'ITiere was no family history of neoroaea or personal history of syphilis 
except that one child had lieen bom dead at the full time without any 
known cause for its death. She suffered much from rheumatism, 
apparently due to living in a damp locality— not, as afterwards njipeored, 
capable of being improved by unti-syphilitie remedies. Much neuralgia 
in right side of face for three winters. The facial paralysis came on 
after exposure to a draught. It had the ordinary characters of rheumadc 
facial parolyaia from pressure on the nerve, severe in degree, with degene- 
rative reaction in nerve and muscle. 

A year and a liolf later, aftt.'r cx]>osureto cold, she suddenly had severe 
pain about the left frontal and temporal region, followed, in a few days, by 
loss of sight of the left eye, and coiuplete paralysis of all the mnscles of 
the left orbit ; ploais, immovable eye, and moderately dilated pupil. She 
was admitted into the hospital and treated by blistering, iodide of 
potassium, and sulphide of potassium. The power over the orbital 
muscles gradually returned, but in spite of all treatment, not even 
perception of lifjht was regained in the eye. The optic dise was nt first 
well coloured and similar to the other, both being much mure deeply 
tinted thon the average. The disc was frequently examined but never 
presentedanytroceof infiaramation. Throe months later, July, I87o,tho 
right disc had a deep central cup in which, however, thetamina oribrosa 
could not be seen. The outline was normal, sharp, with n very distinct 
sclerotic ring, the surface fully tinted, the veins rather large, but the 
arteries of moderate size. Vision : presbyopia ; reads dj Snellen with 
_ convex glusses (+ li). The left disc was still red. hut a little trreyer 
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n the right, with a. large central cup, at tht bottom of which the 
liimina cribrosa was <listin<<t. The veins and arteries were the same hixe 
oa the other eye. In August this disc hod become ennBiderably greyer 
than the other, the eup deep, but the Tosseln presented little change. In 
the following October she was much troubled with neuralgia in the left 
temple. The ocular raovomenta remained uniform. The sight and 
appearance of the ri){ht eye were the same. In the left eye the reddish- 
grey of the disc was replaced by a bluish-grey tint. The sclerotic ring 
was ratiier more distinct than in the other eye, the artericB very slightly 
emoUer ; the veins of normal si^e. 

In 1876 she had much general rhcnmatic pain and also swelling of 
some of the joints. In August both optic discs had the same appearance 
as above described ; in the left the grey tint of the outer portion of the 
disc had a granular look and passed gradually at the slope of the cup, 
into the grey mottling of the lamina crihroaa (PI. II. Fig. 3). Through- 
out the following winter there was still much neuralgia. In May, 
l^Te. the left eye commonly diverged a little from the other, although 
ita movements were normal. The optic disc was in precisely the same 
condition. The slightest possible quantitative perception of light had been 
regained. The only fresh symptom was an occasional attack of cramp in 
the right side of the neck and right side of the tongue. She was o^in 
seen in February, 1877, but her state was unchanged except for some 
rheumatie thickening iu the metacaqial joints of the left hand. 

Rkuarks. — The paralysis of several cranial nerves is rare, except as 
the result of syphilis, but is sometimes duo I« " rheumatic" inHammatiou. 
Here the evidenue of syphilis was not strong and specific treatment had 
no eltect on the paralysis of the optic nerve. On the other hand, the 
evidences of rheumatism were very marked and persistent, and suggested 
simple and not syphilitic rheumatism. But whatever may have been 
the patholopeol nature of its cause, the loss of sight of the left eye was 
almost certainly due to a lesion at the back of the orbit, involving oil the 
motor nerves of the orbit and the optic nerve, diminishing, and allowing 
the motor nerves to recover, while the optic nerve remained permanently 
damaged, either because its fibres were less capable of recovering from a 
given damage, or because the constriction of the nerve at tlie optic 
foramen by the bony ring, rendered the damage to it from a rheumatic 
swelling around it more considerable, just as the facial nerve so often 
suffers gravely because its narrow canal exposes it to dangerous pressure 
from slight perineural effusion. 

The course of the affection shows that the nerve may undergo otn^hy, 
from a post-ocular pressure, slowly, without any trace of neuritis, and 
that the aspect of such atrophy may be indistinguishable from that of 
spinal disease. The extremely grey tint is perhaps to be associated with 
tiio considerable vascularity of the disc which was the normal condition 
in this patient. 
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C.19B 32. — Oreg atrophy of right optie ntrre after a fall oa right n'Jf ■ 
of head/ uHUiual affedion i>f colour rition. I 

Mr. C, a fanner, aged fortj-sii, eight moDths before being seen,!! 
hod n heavy fall when riding at a gate, was stunned for Home hours, and I 
then hod gre&t pain in the head. His face became swollen, and when tlw \ 
swelling Bubaidcd hi' found that he could not see with the right eya. 1 
He hod great pain in the right shoulder, and whi/n this Hubsided 
hu found that he cuuld not move the right arm. When itcen he hod 
evidently injured the ciruumflex nerves ; the deltoid, supra-spinstus, and | 
infra -spiuatus, being powerless and wasted, without u traue uf foradaio 
or voltAic irritability. The left ogitic disc was uormal, but full- coloured. 
Vision normal. Right optic disc grey, with u faint red tint ; exoa- I 
vation deep; lamina cribruBa uonapii^uous ; edge not quite n^nlor, 
with a little pigmeutation ; outer half of disc much paler than j 
inner half. Vesoels small ; veins not more than two-thirds the size 
of those of the other uye, but arteries still smaller, only half the I 
sixc of the narrowed veins. V ^ ; no colours rcoognized, except 
green indistinctly. Field, defect below, but not much limitation in 
otbur direotions. During the summer, vision improved to -^. ESx 
months lati?r there was a slight trace of reaction to he obtained in 
the paralysed muscles (voltaism having been regularly applied). A 
yeor and a half after the accident, vision of left eye had improved 
to J ; green and brown instantly recognized ; blue (every shade) always 
oalled green (though reeognixed instantly with left eye) ; red recognized 
in large objects, not in small. OphthalmoHoopic appearances unebanged, I 
oxoept that the red tint is scarcely visible, only the grey being present, ] 
Six months later, optic disc same, but vi9ion=J occasionally — "in J 
flashes and gone again." 

Remarks. — The loss of sight was clearly the result of injury to tlie 
optic nerve, whether direct or by orbital inflammation there was no 
i-videncc to show. The uarrowiug of vessels without signs of inflam- 
mation in the disc suggests retro-ocular neuritis. The form of affec- 
tion of colour- vision is another instance of the irregularity of Uis 1 
loss which occurs in inflammatory affections in comparison with that 
which aocompanies priraarj' atrophy. | 

Cash Sa.—Atrophi/ of optic nerra in earlij ttnije of loaoiMtor aUixy. 

James C, aged forty-three, a gasfitter, admitted into the ophthal- 
mic ward in University t'oUcge Hospital, by Mr. Wbiirlon Jones, who 
afterwards kindly transferred him to my cans. Family history of epilepsy. 
At Boventoen years of age a slight venereal sore, not followed by 
constitutional symptoms. A year before admission, patient's sight began 
to foil rapidly. In about six months he had become quite blind, and 
on odmissiou he could not perceive light in either eye. Oa examination 
grey atrophy uf both optic discs ivas found, the vessels- being of g<xid 
sue, the disc hollow, its surface mottled with grey. No nervous 
symptoms were obtrusive ; the patient walked about the words *-ithout 
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more difGculty than a biintl persuu usuallf manifests, But closer 
queBtioaing and Qiomination revealed very diatiiict ataxic sjmptiims. 
He had slight poralyai* of the left third nerve ; the eyelid was lower 
than the right, and the internal rectus was weak. There waa also alight 
weakness of the right Hupcrior reotuB. In walking, he raised the feet a 
little higher, and brought them down a little more suddenly than natural. 
Sensation to touch and pain were normal in degree, but sensation uf heat 
was distinctly in(«rfered with ; he thought that hot bottles were cold and 
cold bottles apphcd to the feet were hot. He had occasional " tearing " 
pain in his legs, coming on suddenly, la:iting a minute or two, and 
making him feel as though he eould not stand, and these pains liad been 
felt occasionally fur Ave yeans. He also had occnsional sudden, brief, 
sensations of coldness and weight on the legs. Sexual power and desire 
lessened and disappeared a Uttle before the commencement of the ocidar 
trouble, (The state of his patellar tendon reflex was not noted.) 

Reil^res. — His condition was clearly that of the early stage of loco- 
motor ataxy with early and disproportionate affection of the optic nerves. 

Cask 3i. —Itepeateil tranaieiit attacki of iiinbli/oiiia , /ullourd btj optic 
nerce atraphy j toeaknest in legs of timilar mode of oasH {Interal 
tchrosit }) 

Thomas A., aged forty-five, married. No distinct history of syphilis, 
but at ;tl he had a sore on the penis, foUowed by a suppurating bubo. 
At 36 the sight of the right eye failed, hat recoTered under treatment, at 
Moorfields, Two years later it failed again and recovered a second time, 
so that he eould read the smallest print with it. A year and a half ago 
(aged 43), it again failed, and did not subse<j^uently improve : soon after- 
wards the sight of the left eye became impaired, in consequence, he 
maintained, of the instillation of atropine. At 41 the left leg gradually 
beosme weak, and recovered after a few months. At 42 the right leg 
became "shaky" and then improved. The weakness returned, a year 
later, at 43, and again, a year ago, at 44. During the last nine 
months botli legs had Iteen getting weak. 

When seen, in November, 1H76 (having been formerly under my oare 
and sent back to me by Mr. Nettlesliip), the arms were strong, but the 
grasp a little shaky. He could walk, but not far. Resistance to passive 
movements of the legs fairly strong. Some difficulty in co-ordinating 
movements— unable to stand with feet close together. Closure of eyes 
made a little, hut not much, difference. No defective sensation to 
touch, but slight defect in each leg to pain. Marked excess of reflex 
action ; tickling or pricking either sole causes an attack of clonic spaam 
in the leg — about half a dozen jerks. Knee-reflex excessive in each leg ; 
ankle-clonus can he obtained, but is brief, soon ceasing. No defective 
power over sphincters. Iodide of potassium andealiibar bean were given, 
and two months later he eould stand with the fei't close together, and 
eyes shut. Sight and optic discs about the same. 

IlKMAEKS.— The symptoms were those of " lateral sclerosis " of the 
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Qurd, with a ijig'ht deg;rM) of posterior sclerosis. The occurrence of 
atrophy of the optic nerves in aiunriation with lat««l scleroais, ii 
In this case the failure of stght and the 1^ weakneas corresponded, 
in a remarkable nuuiner, in their mode of onaet : serer&l attacks, with 
reooTerr. precedinfc the pemuuteat condition. 

(.'iSE 34a,^l}ittrmiiialnl irtrrorii : atrophy uf ajdif nrrrrg.' 

H^AIA K., aged twenty, genenU servant. Mother, anil niotber'a 
father and sister all suffered from epilepsy. The patient was never very 
bright or strong. In March, 1ST6, eatamenia ceased, and it was noticed 
that she often dropped objects, and st<kggered oocanonally, and that her 
speech was thick. She cojnpliiined of giddiness ; these symptoms were 
slight at lirst, and Rradaally incmtsed. In Jonaary, 187(4, she was an 
in-patient at the Natioaal Hospital for the Paralysed and Epileptic, witli 
weakness in the legs, uiuteadiQes of gait, some coorae tremor of limbs 
on movement, and some mental weakness. These rapidly increased for 
some weeks, and then lessened, blie improved very much in May, at the 
country branch of the hospital, at Finchley. From Jimo lo Decerabcr, 
Mili, she steadily got n-orae. 

Readmitted. April 1, 1NT9 (undur the care of Dr. lUdclilfe). A duU, 
apathetic girl, taking little interest in things, but often answering 
sharply. Memory and intellect generally very deficient ; will ait over 
a book all day long without turning a page. Nevertheless, answers 
questions accurately and with fair readiness. No delusions. She 
generally sits with head bent forward, and when it is at rest it is per- 
fectly still. If she moves her head in any way, as long as the muscular 
action continues, there is slight irregular shaking of the head. When 
she opens her mouth, there is tremor uf the lower jaw, and the masseters 
can be felt vibrating. The tongue is protruded with a slight jerk, and 
is tremulous, the tremor being due to the genio-glossuB and to the 
inlrtnuc muscles. When looking straight before her, the eyeballs ore 
still ; if she looks up or down there is slight nystagmus, and if she looks 
to right or left, this becomes considerable. Articulation is distinct, but 
syllabic and jerking. Her arms are perfectly still when at rest, but 
every movement is accompanied by coarse tremor, not, however, suffi- 
cient to prevent her from slowly feeding herself. Power deficient; 
grasp, R. '12 kilogrammes ; L. 21 kilogrammes. Legs, moderate 
power—can junt stand alone ; when at rest, they are still : when moved 
they arc the seot of jerking tremor, and the movements are irregular 
when she stands ; the jerking tremor involves all the muscles of the 
legs and the whole body jerks. Knee reflex excessive ; no ankle- 
olonuB. 

Sensation in limbs normal, Special senses intact, except night. 
Pupils equal; medium sixe. Itoth eyes slightly myopic (2 -o dioptrics}. 
Left uptia disc, outline clear ; temporal half, fairly rosy tint— perhaps 

• Reported liy Mt. A. E, Bronler, 



k little paler than normal, nasal half imifonnlj grey. Vision, ^ ; colour 
vision, normal. Right eye : dixc clear, outline a little irregular ; whole 
diso giej, no rosy tint in any part ; central cup large and deep ; vesBels 
norniul. Vision, ^. Coloure reeoKni/ed acouratcly, escept green, 
which is called red or brown, t^he confuses grey with green in Holmgren 
Test 1., but matches the strongly marked greens very well. But when 
asked what colour it is, she colls the light green yellow, and the dark 
green brown or red. But with the left eye she at onoe names the greens 
quite accurately. 

Case 35. — AriUe tiAercttlosU ; tubercle* of choroid.' (PI, XIII. 
Kigs. 1, J, & 3). 

The patient was a girl, aged seven, years, who died a few hours aft«r 
admisiiion into the Children's Hospital. The child'" mother and mother's 
father had died of phthisis. There was a history of cough for some years, 
and of fever, delirium, and headache for a fortnight, without diarrho'U. 
When admitted the child was prostrate, withateraperatureof lOr, furred 
tongue, offensive breath ; no abdominal symptoms, or eruption ; mucous and 
sonorous rfkles throughout tlie lungs, hut not enough to account for the 
considerable dyspnoea which was present. No strabismus; very active 
delirium, getting up and tearing screen with mouth, saying she saw cats. 
Subsequently, left-aided convulsions came on and continued until 
death. The urine contained a trace of albumen, and gave a marked 
indican reaetion. (JphtliiilmtiHcoptc examination difficult : diHcs c]iiit« 
normal, but in right fundus, internal to the optic nerve, a shining while 
defined patch was noted, «-ith some pigment in the margin. 

At the autetJsy the lungs were crammed with small grey tubercles, 
and tubercles were abundant in liver, spleen, and kidneys, and there was 
one tubercular ulcer in the intestine. In the brain, in the convexity, 
were tluve caseous tubercles. The convolutions were not ftattened ; the 
veins of pia mater contained a medium amount of blood ; the longitudinal 
sinus contained no blood, and was not compressed. At the base there 
were tubercles and lymph in the right Sylvian fissure ; slight excess of 
subarachnoid fiuid, but no excess in the ventricles. No lymph or 
evidence of inflammation about the optic nerves or commissure The 
choroid of each eye contained near the centre of the globe several round 
white prominent bodies ; some just visible, one or two the si/e of a pin- 
head. (See PI. XIII. and desoriptiuu). 

Cakb 'i&.—Bright's diteate; epilejity ; mental rlrrangument; o/itic 
Neuri'fu, with i^mmeacing retinal changet.^ (PI. IX. Fig. •!.) 

William H., aged fifty-one, a plumber, admitted into the National 
I Hoipital for the Paralysed and Epileptic, under my eare, May 17, 1878, 

* For the specijnenB and history of this oane I um iudpblcd to my friend M 

Dr. UarUck. fl 

+ Reported by Ur. A. E. Bronter. ^ 



3ltO MKDKAI. U1'HTHA1.M<1S(,-01'V. 

auSuring froiii convulsive attacks of six moDtlu duration. Hie father had 
suffered frum chorea and fits. Uc hod never had lend colic ur wriet-drop, 
and bis gums {irewuted no lead line, but he had had several attacks of 
gout during the preceding four year*. Fourteen yeara before he had had 
dropny for six months, coming on without apparent cause, and not rei-iLrriiig. 
His urine on admission bad a spcoilio gravitT of 1012, contained one- 
hali oJliunten anil very granular eauts, medium and large. There was no 
cardiac murmur, but evidence of oonsiderablu hypertrophy and dilatation 
of the left ventricle. Pulae full and strong and incompressible ; no 
sign of uramia. 

The convulsive attacks had occurred at intervals of a week. After 
admiaaion they commenced by the head turning to the left, the move- 
ment being slow and not uncontrollable. Then he went on his knees and 
exclaimed, " Oh dear, 1 am falling," although he was being lield up at 
the time. He looked frightened, and then lost oonaciousness. There 
was jerking of the left arm (beginning, the attendant thought, in the 
shoulder), and of both legs ; the pupils were dilated, the lips livid, and 
his tongue was bitten. The jerking lasted 3J minutes and then he 
began to breathe heavily, his pulse became i|uickcoed, and he went to 
sleep. On waking he seemed to have forgotten everything. His bowels 
acted after each lit. Urine passed immediately after the iit had a 
specific gravity of 1005 and contained the same amount of albumen ( j). 
Ail the attacks were similar, but in some there was distinct jerking in 
the leftside of the face, and in some, at the commencement of the jerking 
in the left side, be gave a sudden start to the left so strong as tu throw 
liimself out of bed on to the tloor. 

Ophthalmoscopic examination (Plate IX. Fig. 2).— OpUc neuritis 
present in each eye. The arteries of the retina small ; not more than 
one-third the size of the cornisponiling veins. In the light eye the 
swelling of the papilla was considerable, edges of the diso quite concealed, 
the surface of the swelling mottled with numerous dork vessels, mora 
being conspicuous than is common in optic neuritis. All the central 
vessels were visible on the swKlling. Small irregular white areas could 
be seen on the surface of the swelling, ill-delined. Another, below, 
extended on to the retina, and two othei-s were situated in the retina 
above and to the inner side of the disc. There was not a trace of any 
perimacular circle. The other disc presented similar appearances. 
Vision: each eye could read only No. 12 Jager. 

About a week aft«r admission he began to manifest evidence of mental 
derangement, often sitting in a reverie for a long time, and micturating 
into whatever veeael was near at hand, and on to the floor if n 
accessible. He often sat doing imaginary work with his hands. On 
June 21 the white sjwts were increasing in size, so that in the right eye 
one which occupied the middle of the papilla had extended over the 
whole lowur and inner quadrant. At a little distance from the disc was 
a small hiemorrhago. 

After this date hi« habita became so filthy nnd .icirmriiliz.'d Ihiit he hud 
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to be discharged, Hp died three days after his disnharffc, but no post- 
Diortem wun obtained. 

Rem.vkks.— The case presents a good example of the oerebrol disturb- 
once which may result frora renal disease. The convulsions may be 
thought til have been due to a local cerebral lesion, but 1 have met \¥i(h 
many instances in which epilepsy, apparently due neither to local brain 
disease, nor to ordinary urtemia, occurred in oases of ehronie Bright's 
disease. In several other cases also a similar eerebral disturbance has come 
on. Hoth fits and mental derangement were probably due to the influence 
of the changed blood on the brain, and the association of neuritis alhumi- 
nurica with these symptoms is of great interest. The retinal affection 
was apparently in its earliest stage, and the neuritis was probably the 
result of a double cause — the effect of the blood state, and of the cerebral 
irritation, of which it was in part the consequence and the sign. 

Cask 3T .^Albuiiiinurie- neuritis; small arteries,- /cerebral si/mploiHi; 
death/Tom uf^mia. {PI. LX. 3.) 

Edw^bd K., a plumber, aged thirty-four. Father also a plomber and 
gouty. Patient had had symptoms of lead poisoning some years before. 
When seen (Februarj', 1H78) there was no line on his gums. During 
the last four or five years he had had several attaelts of gout. F'or 
four years much occipital headache, increased by stimulants. Urine 
pale ; low speeific gravity ; moderate quantity of albumen. Pulse small, 
very incompressible. DiHtinct hy]>ertrophy of heart. Ophthalmoscopiu 
examination. — Right eye : disc concealed by a swelling of moderati- pro- 
minence, striated and red, the tint being nlraiiat that of tlip choroid ; edge 
Tery soft ; no white spots on aurfaec. Between the papilla and the 
maonia lutea is a pale area lilce a film in the retina, and below this a few 
minute white spots. The veins are scarcely larger than natural, curve 
over the swelling, and are for the most part obscured or lost beyond its 
edge, and one or two present a second curve a little distance from the 
edge. The arteries on the disc can be seen, and are small, but not out 
of proportion to the veins. At the edge of the swelling they are lost, 
and no trace of them can he seen beyond on the fundus on the most 
uareful search in the upright image. One htemorrbage exists faelow the 
disc. The right disc (PL IX. 3) presents a similar condition, the swelling 
being a little paler, and above the swelling is a dilFuse pallor ending 
suddenly a short distance beyond the edge. The veins are of the 
game size as in the other eye, concealed, in places, on the disc 
and beyond its edge. Two arteries can be followed beyond the 
edge of the papilla, and are seen to become greatly contracted im- 
meidiately after leaving the disc (although of nearly normal size upon 
it), that they ore seen only as fine lines upon the retina. Two other 
arteries, distinet on the papilla, cannot be seen on the fundus. There 
are no heemorrhageB, but similar white spots exiat between the diac and 
the macula. Tision, right ej'e. No. 6 ; left. No. 3, Jager, The patient 
returned ta Rugby, and was under the care of Dr, Clement Dnkes, who 
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has kindly informed me, that immediately aft«r his retnm, he became 
ill, with nnemic twitthing, both during sleeping ami wakin);. He then 
suffered from temporary paralynis; one arm, or one arm auJ leg, would 
become "numb" and almost powerless for hours, and then Buddeuly 
become right a^ain. He died a few weeks later, ^ith many iinemic 
OOnvalBions during the last week of life. His urine was alwuys pale ; 
the quantity averaged five pints, sometimes it contained only a trace 
of albumen, at other times it was loaded. It contained large and small 
granular casts in great numbers and some hyaline oasts. 

Remarks.— The case illustrates the eoinoidenee of optic neuritis and 
cerebral symptoms, both due to renal disease ; a combination which may 
prove a ready source of error in diagnosiB (»ee p. 80), The patient was 
sent to me, because his intense headache suggested intra-cranial disease, 
a suspicion which the neuritis at first sight seemed to confirm. The case 
is an illustration of a combination of hereditary influences, not very 
rarsly met with, in which a father suffers from lead poisoning and gout, 
and probably tranamita to his son a tendency to the latter and the 
conditions for the origin of the former. In such cases the constitutional 
results of the saturnine gout are very early developed. 

Cask 3».~Jienat rpilri>ty ; lieadarhe; albuminuric neuritit, dia^pear- 

iiiff undi-r Irealment. 

M. P., a man, aged forty-five. Syphilis at twenty-five. At fortf-one, 
popliteal aneurism, for which leg was amputated. Severe frontal'head- 
aohe, five months before he was first seen. First fit two months after 
the headache commenced ; eight fits occurred during the next two 
months without warning, with loss of coasciouaness. Albuminuria and 
sigjis of chronic Bright's disease. 

Optio discs : outlines indistinct ; striated ; arteries extremely small. 
Right, considerable swelling; outline of disc concealed; veins full, 
curnng over the prominence. No eitravasation or white spots in either 
eye, Sight, R. A. L. J ; fields normal. Treatment: purgatives and 
Turkish baths. Aft«r four months he left the hospital free from fits and 
disus normal. 

Casb 3d.— Acute renal relMtu, Jimrtem yean afUr acvlt Brighl't 
diuate; death,- nerropty; mtcratcopkal examination of the retitttr. 
(PI. X. Fig. 1, XVI. 7-10.) 

John V., a carman, aged twenty-one, came undermy careat Universitv 
College Hospital, February 28, 1870. At seven years of age he had a!i 
attack of some fever, foUowed by dropsy. Since then tus health 
had been pretty good. He had a venen.al sore at nineteen, probably a 
soft chancre. 

At fifteen, severe pain in the front of the head and in the back and 
noticed that his urine at the time was very dark in colour. So a^d'ema 
This headache r«;urmi f™m time lo time. For a fortnight before admis- 
sion, his sight h«d been failing. "« 







There vne ilight (CPnoTal (edema. Heoiiache, from forehead to occiput, 

roDslant. Urine: specific gravity 1012: i to } nlburaen : a little 
blood ; many casts, atmiijfht and convoluted. Op/ithalmiuFi>i>ic Erami- 
nation (PI. X. 1). — Uoth optic discs concealed under a whitish opaque 
area, thie position being juat perceptible. Swelling moderate, and the 
•opacity Blighter over the disc than just outride it. The white patches, 
in average sixe about half a dinc's area, gTeyish-vrhite in tint, were 
Bcattered pretty equally around the disc, through the posterior segment 
of the retina. Nomerous hutmorrliages existed outside the limits of the 
papillary area, for the most port linear, or the lines group into oblong 
or triangular masses— the direction of the lines of htomorrhage being 
that of the nerve fibres. Over the diaos the arteries end veins were 
quite distinct and of normal size. Most of the veins, a short distsJioe 
from the disc, were concealed either by opacity or huimorrhuges ; farther 
on they were as distinct as before, with slightly diminished calibre ; 
they could be traced to the farthest part of the retina, Evei^ artery was 
lost to sight about the normal edge of the disc or beyond it— near the 
outer part of the pole papillary area. A careful examination showed one 
or two of the arteries aa single lines extending along the retina, but 
others could not be seen at all beyond the papilla. Field of vision, normal. 
Vision: R. yV; L. -,',-■ (Vilour-viaion normal, except that with the 
right eye yellow was not recognized as such. 

On April 29 the patient was admitted under the oare of Dr. Wilson 
Fox. On March 2 the n?dema had much increased, and he had vomited 
ta-ice. OphthalmoscoiHf Examinalion.—~\eit eye nearly the same. Itijtht 
eye a marked change. The white opacity noted around the disc had 
extended over o much larger arua, veiling the choroidal tint in the 
posterior portion of the eyeball, and on the diffuse white opacity the 
smaller patches stood out with shining whiteness. The hsmorrhageti 
were much larger and more numerous. There was more papillary 
swelling, the veins presenting tortuosities, curving and disappearing 
more than before. In the centre, over the disc, the veaiiels were all clear, 
but decidedly smaller ; arteries and veins being narrower than when the 
sketch was made. Both arteries and veins had a very whit* central 
reflection. The veins were a little larger beyond the disc than over it. 
The arteries, as before, were lost b> view beyond the swelling ; in the 
centre of the diitc they were distinct, and only a little smaller than 
normal, but beyond the disc only one or two oould he seen as single 

Little change occurred in the patient's state during the next few days. 
The vomiting continued in spite of treatment. On March 10 he 
insisted on leaving the hospital. Soon after reaching home he became 
comatose, ceased to pass urine, and died in two days. 

A post-mortem was kindly made for me by Dr. 8. H. Burton. The 
kidneys wore small and granular ; the capsule thickened ; weight, right 
4^-01., left 3J-OZ. The granulations were opaque and yellowish, 
separated by red depressions, and a sunilor mottling of yellow opaque 



1104 






ll'ilTIIAr.MIISI 






areas ntid ri'd iuUrstices wns 9i*n on nni-Iion. The oortpi whs much 
namiwed, varj-ing from J to i iuch in tliiokneas. The lienrt w»s 
oonridernbly hypertrophied, the left ventricle firmly wmtmcted ; the 
thicknesB of its wail being, aft«r relaxation, § inc^li, anil the wptom 
} inch in thioknew. The valves were healthy, 

An examination of the eyes wati made in the recent state. Left 
retina, viewed with the naked eye, presented nmny white spots and 
diffuse opacity in an area, about half an inch in diameter, around the 
optic disc. Elsewhere, in the peripheral parts, no abnormality could be 
seen. A diffused reddish tint in pluoes indicated the position of the 
hsemorrhages. Under the microscope the stmeturc of the peripheral 
part of the retina appeared normal. The white spots appeared to be 
mode up of large spheriilea with a distinct wall, distend ;d with fat 
globules (PI. XVI. Fig, 8), and similar minute globules, and highly 
refracting granules lay amongst the retinal elements. Many line fibres 
were seen (probably fibres of Miiller) containing rows of fat globules 
similar to those which were free (Fig. 7), and in places the fibres were 
swollen, and at the swellings were groups of four or five globules. The 
vessels presented little degeneration of their wells. One or two presented 
alight granular degeneration ; moat were healthy. Here and there were 
aggregations of brownish pigment granules massed irregularly und appa- 
rently the result of degeneration of eitravaaated blood. They were chiefly 
in the nerve-fibre layer. This layer was slightly thickened, and the 
fibres were granular. The thickening depended upon irr^ular swellings 
of the nerve fibres, in places reaching ^ inch in diameter. The fibres 
in places were matted together into dense, foggut-like masses. The 
nuclear layers were greatly thickened. In some planes spherical a^re- 
gations of fat globules lay beneath the inner nuclear layer. The 
appearances in the right eye were similar. 

After hardening in Miiller's fluid, and staining with logwood, 
sections [kindly prepared by Mr. V. A. Horsley) showed in the 
periplieral parts little change, the only alteration (PI. XVI. S) being 
one which seemed to show slight general retinal (edema. In places the 
nerve-fibre layer presented small spaces among the fibres (see 
description of Fl. XVI.). The perivascular sheaths of the vessels were 
large, and had the appearance of having been distended. 

In the neighbourhood of the disc (in the part of the retina shown in 
PI. X. Fig. 1) the changes were much greater (PI. XVI, 10). The 
fibres of the nerve-Hhre layer were separated by clear spaces, and 
among tbem were many large nuclear bodies, and large spherical and 
oval bodies, some granular, others apparently homogeneous, hut no doubt 
"compound granule corpuscles" rendered homogeneous by the clearing 
agents. These were, in some places (probably at the white spots shown 
in PI. X.), aggregated so densely on the superficial part of the nerve- 
fibre layer as tu render it almost equal to the normal thickness of the 
retina. In other parts the " membreua limitans interna *' was separated 
from the rest of the layer by a thiok " effnsion " in which no cells were 
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visible, but the hardening agenta had produced an oppoarnnce of a net- 
work of Kne interkcing fibrils with (,Tanules at their points of intersec- 
tion. Through this effusion the Hbres of Miiller passed, widening out 
at their inner ends. The capillaries of the nerve-fibre layer were everj-- 
where conspioiious, and in places bulged out intfl minute aneurismal 
dilatations, with increase of the nuolei upon them. The ganglion-cell 
layer presented wide spaces, and many nuclear bodies ; few ganglion cells 
eould be recognized. Between this and the next layer was in many 
places a thin reddish-brown irregular lamina, probably the result of 
hiBmorthage, although no remains of blood corpuscles could lie pM- 
oeived in it. The inner molecular layer was nearly normal but irregular. 
The inner nuclear layer was very irregular. The outer molecular layer 
was greatly widened, and irregular bands of vertical fibres were con- 
spicuous, and the intervals between them were occupied by a fibrillatcd 
and granular effusion similar to that jnst desoribed within the nerve- 
fibre layer. The outer nuclear layer was nearly normal bnt somewhat 
irregular. The layer of rods and cones was in this region greatly 
thickened and altered, presenting a fine vertical fibrillation. In many 
places the retina was detached &om the choroid by a layer of effused 
material presenting a somewhat laminated appearance, and a structure 
similar to that in the retinal layers already described. In the part 
figured the pignient-epithelium remains adherent to the changed layer 
of rods and cones. [See for other details the description of the Plate.) 

Reuaeks. — The case presents a good example of the diffuse retinitis 
of Bright's disease occurring in the last period of chronic, supervening on 
acute, nephritiB. The hisUilogical changes Utustrate very well the origin 
of the diffuse opacity, white spots, and the hsemorrhages. The latter 
were no doubt permitted by such vascular disease as that depicted in the 
capillary vessels. 

Cabe iO. — Retinal chatiga tn fKilte Bright'* iliaiase, iiuproviny before 
the general Halt. (PI. X. Fig. 2.) 

Elleit Mel., aged twenty-four, admitted into University College 
Hospital, under the eare of Dr. Ringer, March 3, 1876. On February 
17 her legs began to swell. Previously she had been, as far as she eonld 
tell, in good health, and no cause for the attack could he ascertained. 
On admission the (edema was general, the urine was scanty (one pint), 
loaded vrith albumen, and containing hyaline and granular casts. Soon 
liter admission she had some unemio vomiting, which passed off under 
treatment. In the beginning of April, mitral regurgitant mnrmur 
developed. Soon after admission, on examination of the eyes had been 
made by a practised ophthalmoscopist, who found no change. On 
April 20, two months after the onset of the symptoms, I found the 
following condition ;— Eight eye (see Fig.) : Disc clear. Several white 
«oft edged spots near the disc, most numerous on the aide next the macula 
Intea, where one of considerable size was irregular in shape, very white 
in one part, less so at the margins, soft-edged. One of the smaller spots 
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laj in front of a vein. Around the macula was a halo of white dots, 
Inrge and small. Two or three small hiumorrhageB were near the white 
spots, Ahove the upper edge of the disc there wna an eitravaBotion along 
the course of a small vessel, hulgingout at interralB, as if the perivascular 
sheath were distended with blood. Conld read (after atropine} No. 12 
Joger. Left eye ; appearances aimilnr ; the same white spots around 
the macula ; one large hEemorrhage between the macul& and the disc ; 
could read No. 14 Jitger. On April 21 one extravasation hod entirely 
disappeared. In the right eye were one or two fresh white spots and 
fresh haemorrhages. On April 26 there were no fresh spots, but in 
the right eye a fresh hiemorrhage extended from the large spot to the 
disc. Vision (no atropine), R. No. 8, L. No. 12 Joger, at twelve 
inches. Pulse moderately compressible ; small, regular. No evidence 
of hypertrophy of the heart. On May 18 the discs remained clear. In 
the right eye, several of the soft white areas shown in the drawing had 
disappeared. There was one large fresh hiemorrhage ; all the smaller 
extravasations had gone. A few days afterwards an attack of 
delirium, with fever, occurred. On May 26 the discs were a little 
obeoured, soft-edged, and reddish. The arteries were a little smaller 
than before; not more than one-half the size of the veins. OnMay 29 the 
cloudiness of the discs hod increased, and the white patches towards the 
macula lutea were more numerous, many of them being granular- 
looking. The arteries were small ; aft«r one or two divisions, the 
double contour could scarcely be seen. During June the patient's 
general state and urine remained the vamc ; but a distinct impro^-ement 
was observable iii the eyes. Juno 26. — Right eye : edges of disc still 
dimmed, and tint of disc reddish ; all the extravasations of blood had 
disappeared. No large white patches could be seen ; but around the 
macula lutea were many small white flake-like spots, extending almost 
to the disc, arranged in a zone around the macula ; but less regularly a. 
little distance from it. A few similar spots were seen on the inner side 
of the disc. These appeared to be behind the level of o few small 
vessels which were near them. In the left eye there was some diffuse 
opacity of the retina, here and there, near the disc, veiling the vessels, 
away from the disc becoming less uniform and somewhat radiate. The 
disc was still red, but clearer, and the central cup mor« distinct. The 
spots near the macula lutea were of a more brilliant white than before, 
and there were few spots, except in this situation. Sight had improved 
so that she could read— Right, No. 1 Jager, Left, No. 3. Subsequently 
to this, the patient had an attack of hydrothorax, needing paracentesis, 
and followed by urwmio convulsions. She then rapidly improved, the urine 
increased in quantity, the albumen diminished ta a twelfth, and she left 
the hospital in Angust. The retinal condition continued nearly the some. 
Rgiubks. — The chief points of interest in this case are — (1] the 
rapid development of retinal changes, probably between the fifth and 
the eighth week after the onset of the oedema, the attack being ap- 
parently one of acul« Bright's disease. 
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, first of acute degenerative, or Bubinflammittory, 

changes, characterized hy the largu whito areas, aitUDted chie&y in the 
nerve-fibre layer, with extra voaations, without participation of the 
disc uutil an attack of delirium with fever, after which the disc was 
hypenemic and its edges obscure. 

3. The disappearance of the acute superficial changes, large whit« 
ateos and lucmorrhages, with corresponding improvement in sight, 
before the renal sjinptoms improved, the more deeply-seated and more 
chronic degenerative changes persisting, and even increoaiog. 

4. The diminution in the calibre of tbe arterieu, which eoiucided with 
an increase in the tension of the pulse. 



Case 41.— f'rieHii'e aiiiaurotit ,- aubaequentlg albumiiiurie rtHnilii 
developed under obserration. 

Henby B., aged thirty, bricklayer, admitted into University College 
Hospital under the care of Dr. Wilson Fox, January 30, 1874. Well 
till January 11, when he had been exposed to oold. The some evening 
complained of headache and swelling of the legs, and scantiness of the 
urine was noticed next morning, These symptoms increased till ad- 
mission, when general tedema was present, vrith severe headache ; no 
delirium. The first sound of the heart was reduplicated. Urine, 30 to 
40 fl. oz., dark from blood, albumen i to ]^, coats epitheliated, granular, 
and hyaline. Slight defect of sight was complained of on admission. 
On February 1, after more pain in the head and drowsiness, he suddenly 
became quite blind, and a few minutes afterwards he lost conseiousness 
and had a convulsive attauk, followed by ooma, with very hard pulse. 
Dry cupping and u vapour bath having no effect, venesection was per- 
formed (10 tl. oz.), with partial restoration of eonsoiousness. Next 
morning he was much better ; could count fingers only, but in the course 
of the day normal vision returned. Mr. Streatfeild examined his eyes 
and found nothing abnormal in the fundus. In a few days he had lost 
all uremic symptoms, but the albumen persisted, the quantity of urine 
increasing, however, to 50—70 fl. oz. (sp. gr. lOia to 1023). On Febru- 
ary 16 he again complained of dimness of sight, and of seeing a circle of 
light before each eye, especially the right. On ophthalmoscopic exami- 
nation I could find nothing abnormal in the left fundus, but the right 
disc appeared a trifle redder than the left, and its outline less sharp, 
though still quite evident (simple congestion). No hajmorrhages or 
white spots could be seen. On February 27, his renal symptoms remain- 
ing the same, the congestion of the right disc was still more marked, 
and beside a vein running downwards and outwards was a linear 
hemorrhage, extending for about a disc's breadth, and beside a vein 
r unni ng in the opposite direction were two soft-edged white spots. 
In the left eye several smaller white spots were seen oround the disc. 
On March 4 the linear hemorrhage in tbe right eye had disappeared, 
but two small fresh extravasations were observed close to the disc. C 
March 9 the right disc was noted to be bright red, hut without swcllin 
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ftDd with TC17 little obocnrfttion of ontline. In the position of the lower 
of the two Hmall htemorrbnges jiut described, wis a linear extra vasation, 
extending towards the yellow «pot, and partly divided into two, and a 
white alMt whiuh a wetik before had been quite clear, was now the sent 
of an extravasation over two-thirds of ite area. Here and there in the 
firndoB were a few minute white spots and htcmorrhages. The left 
fondus prcitented also a few similar white spots and hremoiTliages. 
Sight had failed ho that he could no longer see to read. 

<Ja Uarch 30, the patient's general condition having continued the 
same, the outline of the right disc was a little less distinct, without 
apparent swelling, A few freah small extravasations were visible, and 
close to the macula lutea waa a small, verj white spot, and below it 
several small scattered dots. Above the disc the white patches hod 
iuoroasod considerably in size, the appeanmoe of the fundus being now 
that of a typical albuminuric retinitis. The outline of the left optic 
di^O was fairly clear, but not sharp, and between it and the macula 
lutea were many white spots, but no grouping of spots around the 
macula, timall extravasations were dotted here and there over the 
fundus. The arteries were very small, and the veins large. 

The patient lingered on, having frequent attacks of urannic convul- 
sions, unfU June 18. Post-mortem, the kidneys were large, indurated 
(extremely hard), but not granular; the heart was hypertrophied ; 
the other organs healthy. 

ItKMAKBB.^Thifl ease presents a typical example of the two forms of 
amblyopia of llrighfs disease. (1) Uramic amaurosis, sudden in onset, 
accompanied by other evidence of nraJmia, soon passing, and unattended 
by visible changes in the fundus oculi. [2) Amblj-opia due to the 
special changes in the retina, gradual in onset, persistent, increasing. 
The retinal changes could be followed from their commencement, and 
ran a subacute course. It is noteworthy that congestion of the disc, 
htemorrhngos, and small soft'Cdged patches were the earliest appearances, 
and preceded the zone of dots around the macula. 

Case 42. — Setinal changes in chronic renal digeate; conctabaent of 
arlrriei by perieaiciilar changes/ ancurisini. {PI. XII, PHg. 1.) 

Jawe H., aged thirty-six, married, was first seen (through the kind- 
ness of Mr, McHardy] January 2, 1879. She presented no history of 
sypliilis, and was said to have been well until the preceding October, ' 
when, being six months advanced in pregnancy, she had a severe fright. 
Sir weeks later she was delivered of a child, which had evidently been 
dead for some weeks. She had had eight children previously, but never 
dropsy or any symptom indicative of renal diaeose. In November her 
sight began to fail, both eyes simultaneously, the present loss of sight 
having been reached in two days. She was a pale womon with great 
hypertrophy of the heart, without murmur, very hard pulse, and much 
albumen in Uie urine, which was of low specific gravity, and contained 
granular oasts. Vision : Right eye counted fingers only in the left half 
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of the field ; abaolnte losa in tiie right half, but not quite up to the 
middle line. Lett eye, slight pcrMption of large objects in, the left half 
of the field and below. The appearance of the left fundus is shown in 
Fl. XII. I. Disc portiall}' obscured by a whitish soft opacity, and near it 
twoother whit* areas of Himilar aspect, one eitending almost to the macula 
tutea. Cloae to the latter are a few minute very white dots and a large 
haemorrhage, rounded above, and ending below in a horizontal line, 
darker in tho centre than in the periphery. In three arteries which 
oourao upwards, the column of blood is concealed by white tissue, 
apparently edtuated in the outer coat, and appearing as a while 
bund corresponding in position to the vcasel, and ceasing abruptly. 
On one branch, the whit« iiheath presents, before it ceases abruptly, 
two interruptions in which the arterj- is seen to present a normal 
appearance and course. Another Tssael, which passes upwards and 
inwards, presents a more irregular appearance, apparently due to the 
course of the vessel, for in places where the white band appears 
to be interrupted, it is apparently indistinct from tortuosity, for 
the artery cannot be seen in the intervals, although where the white 
band ends the vessel courses along with normal asjMct. Only one artery 
passes downwards, and this has a normal course on, and for a little distance 
beyond, theedgeof the disc, and then, where it crosses a vein, is concealed 
by opanue retina. Further on it is enveloped in an extravasation which 
passes from it, narrowing and then widening, along tho course of a small 
vessel, probably in its perivascular sheath. The artery where it emerges 
from the eitravasation has a normal appearance, but some distance 
farther on it presents four small anciirisma] dilatations. The veins 
on tho white opaque ureas near the disc are partially concealed. They 
have for the most part a normal course. One which runs upwards and 
inwards passes through a striated hiemorrhoge, a little distance from the 
edge of the disc, and for a short distance farther the vein is not quite 
distinct, so that its central reflection is invisible. The vein which passes 
directly downwards is, on and just beyond the disc, eoneealed by an ex- 
travasation, correspott<ling to the vessel in form (and possibly within the 
perivascular sheath) ; this ceases as the vein becomes concealed with the 
artery by the opaque retina. Farther on the vein assumes and main- 
tains a normal appearance. A minute branch passes from this vein to 
the large eitravasation near the macula lutea. On the fundus ore 
several other small htnmorrhages, and several acoumulattons of pigment, 
probably tho remains of previous extravasarions, (See also description of 
the Plate.) The left eye presented a similar appearance ; there were 
several whito areaji, and the vessels were obscured, with several 
hmmorrhages. A day or two after ulie was first seen this eye became 
glanoomntous, no doubt from a further intra-ocular hicmorrhage, and 
tho fundus was completely oliscured. The patient was admitted into 
St. George's Hospital under the care of Mr. Brudenell Carter, and 
was afterwards tnuufei-red to that of Dr. Dickinson, but after u short 
time she left to return home, whore she died about a month later. 
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E ■^^■^Bright' I iliieatr; htrmorrhage into the 
eerfbral hcemorrhage. 

ELLtat D., aged seventeen, adinittod into University College Hospit 
iuidertliec&re(ifgirWiUiamJenner,OctoberT,1873,mifferingfTomchioi 
Bright's disease and a recent attack of hemipl^a. Of the origin of 
renal affection no historj- could be obtained, but her nrine oonatantlr 
oontaiaed a i^iiarter albumen, had a low specific gravity {1010 — H), and 
presented granular costs. There was no evidence of valvular disease of 
the heart. Ten days before admission she woke up at 3 a.m. with pain 
in the head and vomiting, and at G a.m. was found conscious, but with 
complete right hemiplegia and loss of power over the sphincters. After 
three dajs the paraljsiB lessened, but there was still considerable hemi- 
plegia when she was admitted, face, arm, and leg being ailected. In k 
few days this lessened so that she was able to walk, and in about a fort- 
night the weakness was almost gone. On admission the fundus of each 
eye was distinct and clear throughout, but the optic discs were ooncealed 
by opaque swelling (albuminuric neuritis). 

A fortnight later a second examination showed no change in the right 
eye, but in the 1^ no fundus could be at first seen, a purplish-blook 
reflection alone being perceptible. Further examination showed that the 
vit reous bad been displaced by a hiemorrhage which was connected with 
the retina by a pedicle on which was a white spot. Beneath the lower 
border of the hemorrhage it was possible to partially illuminate Uia 
fundus. She left the hospital a few days later, and going into the 
country, was lost sight of, 

CiSE 44. — Aneemia; hyprrmetropia ,- optic neiirilit, (PI. VIl. Fig. 5.) 
Matilux U., ag«d seventeen, housemaid, presented herself among my 
out-jmtientB, November 27, 1878, with great pallor of three months' dura- 
tion, during which time she had also suffered from amenorrhoja, tinnitus, 
dyspno>a on exertion, infra-mammary pain, and palpitation. There was 
distinct' cardiac dilatation. Red corpuscles 60 per cent, of normal; 
haemoglobin 30 per cent. Refraction of cyos hypermetropic, ^. 
Vision, uncorrected, R. \, L. \. Colour- vision normal. "The optic disos 
are partly concealed by a striated redness, with moderate prominence, 
sufficient to alter distinctly the curve and reflection of the veins. In the 
outer side of the discs the edge can still be seen with the direct, not witb 
the indirect, method. Veins and arteries of normal size, but oentral 
reflection of both indistinct, with much white tissue outside them in tihe 
Mntre of the disc." 

The patient was admitted into the hospitftl and very slowly improved 
upon iron. On January « the discs were a little clearer. " The outline 
of the left optic disc can be dimly seen all round, even on direct exami- 
nntwn ; nn opaque striation extends from the disc on to the retina. The 
■welling is still distinct, although slight, and lias a soft gelatinous look. 
Right disc : conooahnent of diso greater than on left ; the v 
at the disc than away from it. The sclerotic ring is invisible except for 
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a short space on the outer (temporal aide). Very little pressure developes 
the venous pulse." 

February 3. — Great imiiroTcraeut in pafient's appearftncB. Left disc still 
clearer, but Bcaroely yet normal. Right also clearer hut less than left. 
The edge can juat be seen below and on the inner dde. Tision (imoor- 
rected), each eye, about }, Blood corpuscles 78 per cent, of the normal. 

IlEUARiis. — Id this patient the use of the eyes brought on discomfort, 
and it seems reaaonable to associate the slight but distinct neuritis with 
the hypermetropic strain. But the hyperraetropia (kindly estimated by 
Jlr. Streatfeild) was moderate in degree, and It aeema reasonable aI»o to 
ascribe some influence in the causation of the neuritis to the anEDmia. 
The neuritiE had similar choraclers to that which I have described as 
extremely chronic, lasting for years, and which, in moat of the cases I 
have seen, was associated with hypermetropia. The latter condition may 
aid in the production of neuritis in oonjunction with general or cerebral 
causes. It is of interest that the patient's uncorrected sight improved 
from J to i under the influence of hEomatinios only. 

Ck&FA6.~Pernieiov»ananaa; retinal hirmnrrhagea: death.' (Pl.XI.l.) 
J08KPH C, aged forty-seven, bricklayer. Never ague or sj-philis. In 
October, 1877, unusual fatigue after work, and morning Tomiting two 
or three times a week ("a free beer drinker but not intemperate"). In 
December, 1877, hisfriends noticed liis pallor, which nn February 16, 1878, 
was very striking. The urine and eyes were normal. Admitted March 2, 
and then retinal hemorrhages were found. The absence of colour was 
conspicuous over the whole skin, the aspect being wax-like. There 
was a harsh systolic mumur at the apex, heard also over the aorta and 
middle of the aternnm. The corpuscles formed rouleaux, but not long 
ones. A few were of smaller size than the majority, of deeper colour, 
with a distinct nucleus. Pale corpuscles not increased. Mnoh refrae- 
tive granular matter was present. Red oorpuscles, 18-6 per cent, of 
the normal, or 930,000 per cubic millimetre. Ophthahnouopic Appear- 
nncei. — In the right eye many hEemcrrhagos are scattered over the fundus, 
most abundant towards the disc. Some are apart from visible vessels ; 
others are along the course of veins. Almost all of them are striated, 
and many of them are mere groups of lino strie following the course 
of the nerve fibres. A few, above the disc, ore puuctiform. The ex- 
travasations for the most part conceal the branches of the retinal vesseb 
to which they are contiguous, but there is one exception to this ; an 
artery running inwards passes snperflcially to a small hemorrhage. In 
the neighbourhood of two hemorrhages ore white spots : one of 
these is sitnated above, and to the outer side of the disc ; another is 



* In Die Loudon HoKpital under the care of Dr. Stephen HCackanzle, 
whom I hnve to thank for the opportunity of Dinkinjr the drawing. The 
BHse is narrated in Dr. Mftckenxic'a "Lecture on Pemiciuus Aoatmia." 
" Lancet," December 7, 1S7B. 
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below and to the innor side. The upper one is irreguliLr in shape M 
a. large haimoirhage on its marglQ, and between tt and the disc. An 
artery which poBses near the white spot isoonuealed for a short distnnoe. 
There are no changes neat the macuLi Iiitea. The arteries are oU very 
small, muoh smaller than normal. The veins, on the contrary, are 
broader than normal, especially near the disc, where they appear ae if 
flattened out. dolour of veins very pale. The left fundus is siniilor. 

The patient continued for aeveral weeks in the some state. The cor- 
puscles, for some time nearly the same, sank by June 3 to 13 per cent. 
The temperature, at first normal, afterwards rose to KW — 102°, His 
he.iring got so dull that he could scarcely hear a watch ; his sight also 
betome very dull, and his memory failed m that he oft«n forgot what 
he was in the act of saying. He died on Jnne IH. No poBt-mort«m 
examination could be obtained. 

Case 46. — Leucom/thatmia : retinal hnemorrhaifci. (PI. XI. 2.) 

Fkbdkkick H,, aged twenty-seven, admitted into Cniveraity College 
Hospital in August, 1878. Family history, nothing relevant, Patient 
lived in Ireland, and there, njne years ago had a febrile attack, sup- 
posed to be intermittent, whioh lasted for six weeks. Four years ago 
he bad an attack of rhenmatic fever, and in the spring of 16T8 an 
attack of ncarlet fever, followed by dropsy, soon aft«r which enlarge- 
ment of the abdomen was noted, and on August 3 he was admitted with 
a large spleen and well-marked leucooytlucmia. 

In the beginning of September he complained of dimness of sight ot 
the right eye. Ophthalmoscopic eiamination on September 7 (PI. XI. 2) : 
the diso clear ; physiologiual oup distinat and rather large ; veins 
very largo, tint pole, reflection broad, but veryirregular ; arteries Email, 
not half the diameter of the veins, orange tint, reflection bright. The 
tint of the smaller veins being muoh lighter than that of the laiger 
trunks, the small veins and arteries are not easily distinguished. 
Around the macula lutea is an irregidor circle of extravasation, 
narrow, unclosing a space of quite normal appearance. Above and 
below, on the inner side, the retina beyond the extravasation has a grey 
tint, which, close to the htemorrhage, became white. Midway between 
this and the disc is another small irregular hiemorrhoge, and between 
this and the larger extravasation are one or two white s]>ota. To the 
outer side of the annular hiemorrhage is a small spherical i^ona of 
extravasation, which surrounds a pale centre. 

Ltctobcr 3. — General state nearly the same ; white corpuscles the same 
number ; red slightly increased. The general ophtbolmosoopio appear- 
ances are nearly the some. There are nu fresh hoimorrhages. The 
annular Kone of extravasation is much narrower and darker, especially 
below, whore it appears block, as if in the process of transformation into 
pigment. The area enclosed by the extravasation has become much 
paler, and more granular, as if atrophy of the choroid were taking place 
within it. The amoller luemorrhages on the temporal and nosal ndes of 
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the loiter one arc no longer Tecognuable, nor ia the pule spot pncloBcd 
bv the small hEumorrhag e still visible. 

He left the hospital in September, in statu quo, soon to return, on De- 
cember 18, muoh worse, the spleen occupying the greater port of the 
abdomen. An increase in the blood state ; red corpuBoles 39, and white 
13 per hicmie unit (about 1 in 4). The optio discs were still normal, the 
Teina even broader than before. One or two small recent eitrftvasationB, 
one with a white centre. Host of the annular extravasation had dis- 
appeared, being replaced by white spots and lines. 

At the present time (April, Wis) there are abont one white to two red 
(IS and 32 per cent.). Attacks of epistoxis are frequent, but there are 
no fresh htomorrhages into the retina. The veins have, however, pro- 
gressively increased in apparent width. They are now about three times 
the diameter of the arteries, are pole in tint, almost the same colour 
as the arteries, and tortuous, even more so than in Fig. 1 (p. 11], 
which represents the condition ia the beginning of March. The curves 
now are antero-posterior as well as lateral. In the prominent parts of 
the curves there ia a very narrow, almost white relleclion. There are no 
ha;morrhage8 or white spota. 

Case 47. — Simvllantout embolism of central retinal and middle cerebral 
arteriei; death; necropsy ; microaeopical examination.' (PI. XII, Fig. 2.) 

C. H. H., aged thirty, carpenter, admitted into University College 
Hospital, under the care of Sir William Jenner, January 20, 1870. In 
early life he had an attack of "low fever," attended by pains in the 
joints, followed by chorea and by weakness ia his right arm. A year 
later be had a similar, less severe, febrile attack. During the six months 
before his present illness he suffered from coiigh, shortness of breath, 
and occasional alight bienioptysis. 

Without premonitory symptoms, he suddenly, when out walking, lost 
consciousness, was picked up insensible, and brought to the hospital. 
Soon after his admission he had partly recovered consciousness. There 
was then complete paralysis of the right arm and leg, and slight paralysis 
of the face, At the heart there was a loud systolic apex-murmur, and 
evidence of dilatation of the left ventricle. The urine contained no 
albumen. On the following day he had so far recovered cimsciouHUess 
o.'j to be able to speak, but answered "Yes" to all questions, uttering no 
other word. In this state he continued tor some weeks. On February 21 
it was noted that there was slight improvement both in limbs and speech. 

In the beginning of March he became worse, began to vomit food and 
cough up blood. The heart's action became more feeble and irregular, 
HO that the murmur could be heard only with a few beats of the heart 
The legs became uadematous. The urine contained blood. l!y the middle 
of March all the evidences of cardiac failure were more intense, and on 
the 20th there was <edema of the left arm, with ha?morrhagia spots up to 
the bend of the elbow. Signs of effusion into the right pleura showed 

■ The coae is published in full in the " Lancet," t8T5, ii. 79«. 
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theniBelveB. On the 25th the distenHion of the left ann became extreme, 
bulla; formed on the right foot, and hitunoirhage occurred from the 
nostril. He lingered until the 29th, when he died. 

Condition of Eyt. — Four days after hie admission into the hospital, and 
five dnya after the ona«t of the paralysis, an ophlholmoecopio examination 
was mode for the first time. The fundus of the right eje was normal. 
In the left eje the optio disc oould not be distinguished, being veiled by 
a greyish-white cbud ; its position was indicated by the oonTergence of 
the vessels, Another white cloudy opacity of considerable size existed 
in the retina near the yellow spot, without any central red area. Both 
these had soft edges, were moderately white, and the retinal veasela 
appeared portly concealed by them. The arteries were Bmall, tbo veina 
lorgrc and diiftinot. On the following day the appearances in the eye 
were nearly the same, the white opacity in the centre of the fundus 
being continuous with that near the optic disc. In front of the former 
a distended vessel crossed transversely just above the position of the 
yellow H[)ot, and small twigs passing from this vessel at right angles on 
each side were abnormally conspicuous against the white background. 
On examination it was evident that he oould not see with this eye. 

During the next week these whit« pottihes gradually lessened, and the 
outline and surface of the disc became clear. As the vessels became 
more visible the diminished size of the arteries was distinct. By 
February 18 the large white patch near the yelbw spot had gone, leaving 
only a little irregular cloudy and granular whiteness. The optic disc 
was quite distinct in its inner portion, while the outer half was still 
somewhat hazy. A line of whitish opacity extended upwards and out- 
wards towards the yellow spot, and, curving round and becoming 
fainter, blended with the traces of the mischief near the yellow spot. In 
the first part of its course it accompanied a vessel. Below the disc was 
another limited opacity bounded on each side by a vcaseL The veins 
were all perceptible and tolerably uniform. The arteries were much 
narrowed on the optio disc and for some distance around ; they appeared 
mere threads. Not very far from the disc, lit a distance variable in 
diflercnt vessels, but usually about twice the diameter of the disc, they 
again became conspicuous. There was a distinct darkish opacity of the 
retina oU round the optio disc. 

On March 1 the optic disc remained clear \ the vessels, botli arteries 
and veins, had diminished in size, the former, on the disc, being reduced 
to the merest threads. They were narrower at a distance from the disc 
than formerly. In one vein the column of blood was interrupted, for 
the vessel appeared a» if empty for a little space. On March 13 the 
disc had become whiter, and its edges well-defined and clear, but a little 
uneven (PI, XII. 2 — the disc appears too deeply tinted). The remains 
of opacity below and above the disc were still there, but less oonspicuous. 
The veins were rather smaller than when lost examined, and the dimi- 
mtljon in si;!e was chiefly noticeabln near the disc, where they appeared 
oonaiderably narrower than in the equatorial region. One or two veins 



CABB8. 31S 

could nut, with the indireot image, be scon upon tbe disc, but 
appeared near its edge, The Eirteries on the disc itself were just 
vieihle as lines, and sume of them could not be diatinguiabed against the 
choroid near the disc. All, honcTer, became more pemeptible at about 
two diso-breadtbs from its edge, and towards the equatorial region 
became much larger than near the disc, though smaller than when 
first observed. This oondition continued until he died, 

Pont-moetem Examination. — llrain : The right hemisphere was healthy 
throughout. In the left hemisphere were two lesions. (1) The smaller 
was an area of softening on the outer surface, at the posterior part of the 
parietallobo; it measured one inch by three-quarters. (2) Theleft oorpus 
striatuni at its junction with the optic thalamus was noftened over an 
area three-quarters of an inch in diameter, and of a yellowish colour. 
On section the disease did not eitend into the optic thalamus, but passed 
outwards to the fissure of Sylvius, the tint of the softened portion 
varying from creamy white to pale orange. Convolutions of the island 
of ReU destroyed ; lowest frontal convolution a little damaged. The 
arteries at the base appeared healthy. Tbe right middle cerebral 
contained fluid blood. In the left middle cerebral, within the Sylvian 
fissure, was a clot half an inch long, colourless, firm, easily detached 
near the oriiice of the artery, but above adherent to the inner coats. On 
each side of the clot was a little fluid blood. Branches from this 
oocluded artery passed directly into the diseased portion of the corpus 
striatum. The anterior cerebrals and anterior communicating arteries 
were empty. The heart was much diseased. The mitral orifice was 
thickened and roughened, and calcareous on its aiirioular surface. Old 
clots were contained in tho anrioular appendices and in the apex of the 
right ventricle. In the lungs were numerous angular patches of 
pulmonary apopleiy. Each kidney contained an infaret, and a siratlar 
infarct was contained in the spleen. 

Efff. — Microtcopicat Examiniitiun. — The central artery in the optic 
nerve was dilated here and there, but for the moat part so contracted that 
its calibre was reduced in places to a mere line. The walls were thick, 
but only in proportion to the contraction of the artery. There was no 
plication of the inner layer. The dilated portions corresponded in some 
instances to the passage of a branch from the artery into the substance 
of the optic nerve. Just behind the division of the artery in the disc 
was a dilatation of some size. But in the disc itself, the main branches 
of the artery were reduced to very narrow dimensions, the cavity of one 
being only j^ in. in diameter. 

Here and there, chiefly in the substance of the nerve, but to a less 
extent also in the disc, minute granular masses conld be seen in the 
artery. The largest of these (rejiresented in Fig. 3, p. 30) was sitnated 
in the main trunk in the substance of the optic nerve, about one-eighth 
of an inch behind the lamina cribrosa. It is an elongated plug, j^^,, of 
an inch in length, ond about -g^ of an inch in width, coarsely granular 
in appearance, containing many dark points, It apparently did not 
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quite till tho vessel, havinR, doubtless, rfirunk from the sides while the 
speaimeti was being hardened. A little distance in front of this w&a s 
small spherical mass. FartKcr book tlie vessel was for some distance 
reduced to a verj' narrow size, hardly nny cavity being visible ; but here 
and there a little granular mass could be noticed within it. Farther 
back it again widened ont, and then narrowed, In one of the narrowed 
arteries on tlic disc a quantity of granular material could be perceived. 
The Teins on the disc were reduced in bulk, but wore much larger than 
the arteries. No capillaries in the disc or about the lamina eribrosa 
uould be perceived. In the retina beyond the limits of the disc, however, 
about a disc's breadth from its edge, numerous dilated capillaries could 
be seen, running inwards through the nerve-fibre layer, some vertically, 
others Bt an inolinotion. They appeared as if passing from the choroid 
to the surface of the retina ; but they could not be traced towards the 
choroid beyond the inner layer of the retina. 

The nuclei in the optic nerve were not more abundant than normal, 
bnt the nerve fibres showed some commencing degenoration, a few 
globules of myelin being scattered among them. The papilla was not 
Hwollcn. The minute round nuclei which commonly lie among the nerve 
fibres in tho disc were increased in number, and in places were accumu- 
lated in oval heaps between the bundles of nerve fibres. The layer of 
nerve fibres passing on to the retina appeared a little swollen ; but its 
thickness, a disc's breadth from the edge of the disc, was only ,^ of an 
inch, the fibres being hero and there very slightly varicose, and lying 
less closely together than is usual. The cellular layers of the retina near 
the disc were in some parts normal, or nearly so, the ganglion-oell layer, 
the two nuclear and the molecular layers being distinct, the former only 
in places a little thickened by the increase in the number of corpuscles 
composing them. (The layer of rods and cones was not distinguish- 
able as such, doubtless from the time which elapsed after death before 
the post-mortem examination was made.) On another side of the disc, 
however, probably where the opacity was noticed during life, the whole 
thickness of the retina was infiltrated with minute corpuscles resembling 
those of the nuclear layers. In these layers they were more closely 
aggregated, but they filled also the outer molecular layer, and were 
scattered leas closely through the inner molecular layer. The retinal 
layers were also a little sinuous. These changes were noted especially in 
the portion of the retina beneath the thickened nerve-fibre layer. 

Near the macula lutca some irregularities in tho surface of the retina 
could be noticed on leaking at it with a simple lens. Theae depended 
parti)' on ramifying vessels and partly on the retina being raised in 
minute folds, Tho microscopical examination showed considerable though 
variable change. In some places all distinction of layers was lost ; 
small round corpuscles resembling those of the nuclear layers, but stain- 
ing less readily with logwood, infiltrated the whole thickness of the 
retina, the only other structure perceptible being the remains of the 
vertieul fibres of the retina, themselves thickened, among which the 




nunlei laj. In other places the vertiaa.! fihres in the outer molecular 
layer were widely separated, spaces between them being left, and 
the nuclear layers being norma], as if from oedema, In some pli 
round corpustles were scattered through this [outer molecular) layer; in 
other parts the layer wai iniiltrated with small round corpusolea lying 
amid a grannlar matrix. The externa] nuclear layer was also in ph 
considerably thickened. Where the retina nas raised in a fold, this 
layer on the concave aide was sinuous, and between the contiguous folds 
the layer of rods and cones had disappeared, and the space was filled up 
by a considerable quantity of granular material, in which a few round 
corpuscles could be distingiiahed. The pigTaent-epithelium was in this 
part in close contact with, and adherent to, the external nuclear layer. 

Rrm.^sks. — It is in the highest degree probable that the embolism of 
the retinal and cerebral arteries were simultaneous, and it is, I bolieTe, 
the only recorded case in which the two accidents occurred at the same 
time. The ocular condition presented many instructive points. A 
ready collateral circulation in the retina must have been established in 
this case, for the arteries, as seen with the ophthalmoscope, maintained 
their thread-like dimensions only for a very short distance after leaving 
the disc, and then resumed a distinct though narrowed double contour. 
The blood reached them probably from the posterior ciliary arteries. It 
is often asauraed that the vessels of the disc form an important part of 
the means of communication. But the marked and increasing pallor of 
the disc in this and in almost all coses of einhoHsni is in contradiction 
to the assumption. The pallor depends, as Gradenigo* has pointed out, 
on antomia, rather than on tissue proliferation. No capillaries were 
visible, although carefully looked for, in the case I have just described ; 
and neither the tissue -formation nor the degeneration of the nerve 
fibres was sufficient to account for the pallor. But there was distinct 
distension of small vesssls in the retina outside the limits of the disc, 
and it is, I tliink, clear that it was by the vessels near the papilla, and 
not by those in the disc, that the collateral circulation had beeu set up. 

The retina] appearances, as seen with the ophthalmoscope, do not 
diifer in any material point from those of most other cases recorded. 
It is, however, to be noted that when lirat exarained, tivo days after the 
presumed onset, the opacity of the retina was as marked around the 
disc as around the macula lutea. Moreover, the rod spot at the macula 
lutea, BO often described, was absent. This fact is of interest in con- 
nection with the diagnosis of embolism within the artery from hccmor- 
rhage around it. The absence of a red spot at the macula and the 
presence of early infiltration around the disc are given by Magnus as 
diagnostic indications of hemorrhage around the nerve. In the case 
now described, unquestionably embolic, the spot at the macula was 
absent, and by the fifth day the infiltration around the papilla was 
very marked. 
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The ttmttomical ohaii|];eB in the retina corresponded to the opacity 
observed during life, and still present, although in leas degree, at the 
time of death. They indicate more structural change than is, I think, 
commonly supposed to occur in these eases. The adhesion of the 
pigmentarj' epithelium to the outer nuclear layer may perhaps be taken 
as evidence that the destruction of the layer of rods and cones at this 
part was not a mere post-mortem change, but occurred during the 
active processes consequent on the arterial obstruction. 

Case 4S. — Mitral conatrietion ; amboliim of one branch of the retinal 
arfgry.' 

Louisa P., single, aged twenty, oame under observatioii in April, 1874. 
In the preceding February she was quietly sitting at work when a dark 
shade seemed to came over the right eye. She closed her left eye, and 
found that she could not see with the right. She had no pain in the eye 
or head. After a few days eome return of sight followed, which 
gradually improved up to a certain point. When seen, with tlie left eye 
she could read No. 1 Jager at six inches ; with the right only Ho. S 
J^ger at six inches. Left field of vision normal ; right presents a large 
defect below, involving about nearly half the field, extending higher on 
the nasal than on the temporal side, the base below the apex at the blind 
spot (Fig. 4, p. 33).t Ophthalmoscopic examination showed the appear- 
ances depicted in PI. XII. Fig. 3. The lower branch of the central 
artery is normal. Of three upper bronchea, that on the nasal side is 
completely obliterated, its commencement being visible only aa a fine, 
white, branchy thread. Two other bronchea are much narrowed for a 
long distance from the disc, hut about half way to the equator of the 
globe they widen out. Where narrowed, a fine white line can be seen 
on each side of the upper branch. 

At the heart there was a. well-marked, loud, presyatolic, mitral 
murmur. No history could be obtained of rheumatic fever, scarlet fever, 
or chorea. She had never auSered from palpitation of the heart. As 
long as she could remember she suffered from attacks of momentary 
dimness of sight. 

Case 49, — Fracture of the skuU patting through the lejl orbit ; 
hieiiiorrhage into the optic nerve eheaths; extraimsationa in the left retina. 

A cmLD, aged twenty months, admitted into University College 
Hospital, Mareh 31, 18TU, with a history of having fallen out of a firal- 
lloor window on to its head, about ten minutes previously. When seen 
by Dr. S. H. Burton, the house surgeon (te whom I am indebted for the 
notes of the case), it was insenaible, with atertorous breathing, the whole 
mtiscnlar system being in a state of tonic spaam with exacerbations, pedo- 



* For an opportunity of neciotj' this case I am indelitcd to my colleague, 
Mr. Streatfeild, to whom she applied at the Moorfields Homitol. 

* By an errtit on p. i'i the Held is said to be that of the bft eye. 




oarpal invetaioii well marked, distinct opisthotonOH. Pupfla slightly 
dilattM), but equal and ioBenaitive to light. A depressed fracturo of the 
skull waa found extending %'crtipfll!j' across the left side of the skull, 
an iniih and a half hebiud the position of the ear, Leing about three 
iuehes in length. The left ejelid was diBcoloured, and the left eyeball ft 
little more prominent than the right. A few hours later the left optio 
disc was foimd to be hypenemic, but itn outline was distinct. The 
veins were full and distended, thearteriea normal. Three extravasations 
of blood were seen at the apparent lower margin of the dise, and four 
other smaller hffimorthagea were seen at a distance from the disc. The 
fundus of the right eye was normal, the disc clear, but the veins appeared 
somewhat distended. No extraTaKations could be seen. The muscular 
spasms eeused aftur the child waa put to bed ; but, in a tew hoars, con- 
vulsions came on, and recurred with increasing frequency until death, 
Jive and a half hours after admission. FuH-nuirlem, over the fracture 
there waa a oonaiderable quantity of brain matter mixed with blood, 
outside the skuU. Two fractures of the skull were found, one in the 
position mentioned, and another on the right side, extending from the 
sagittal suture to the base. Each fracture extended to the petrous bone. 
From the anterior end of the sagittal suture the left fiacture passed 
obliquely forwards to the margin of the left orbit, close lo the snpra-orbital 
not«h, and back through the roof of the orbit to the posterior end of the 
ethmoid bone. The dura mater was torn on each side beneath the lateral 
fractures. Blood covered the convex surface and base of the brain, and 
filled the ventricles. I« the left orbit there was a clot above the 
superior rectus, none in the right orbit. The Khcath of eaih optic nerve 
was distended with blaek fluid blood, the distension being greatest near 
the eye. The small hKmorrhagea seen with the ophtholmoscope in the 
left retina, were just visible. None were seen in the right eye. 

Case fiO. — Compound depressed fracture of the left parietal bone ; 
tlevalion; hernia cerebri; optic neuriiit: left hemiplegia; eryeipelat; 
death; extensive disorganization of the brain. 

Edwabd M., aged twenty-three, admitted into University College 
Hospital, May 11, 1H76, under the care of Mr. Heath, having been 
kicked on the head by a horse. The kick occasioned no loss of oon- 
Bciousness. A slightly depressed compound fracture of the left parietal 
bone was found. On June 15 there was constant vomiting and pain in 
the head, and infrequent pulse. The depressed fragments were removed. 
There was no clot under the bone, or wound of the dura mater. Some 
pain in the head continued, and on the 23rd two other pieces of the 
parietal bone were removed. The dura mater thus exposed presented 
inflammatory matter and granulations. On the 24th a yellowish-brown 
projection was noticed from the anterior part of the exposed dura mater, 
about the size of an acorn, not pulsating, but showing pulsation beneath 
it. On this day I examined the eyes for the first time, and found the 
left optic disc normal. Around the right there was some opacity, 
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maBldng the outer ed^ of the diiw, and slightly prDminent. The tint of 
tikis disc was a little redder tbnn the other. Vessels normal. On the 
25th the sweUing had increased in size, and pulsated distinctly. There 
was some pain in head and sleep! esanesa. Ophlhalniotcopie rxnminalion, — 
Eight eye : veins lat^ and dark ; arteries rather below normal sise. 
Outline of disc veiled on all sides, but not quite concealed ; slight 
swelling of opaque retina in front of it, with a darker tint on the aides 
of the BWuUing, Left eye : appearance similar to the right, but on the 
nasal aide only, where the obscuration of the edge was greater than on 
the right eye. Temporal edge of disc clear. No haemorrhages. Hay 
27. — The hernia cerebri eotitinued to increase in size. The left optic disc 
remained almost as on the 2dth, the right was certainly more swollen, so 
that the veins lost their central reflection as they coursed down its slope. 
On the 29th, the hernia having attained the size of a pigeon's egg, it was 
■haved off to the level of the adjacent granulations, and oompression 
applied. On the 31st the hernia returned, the temperature rose to 103*. 
and symptoms of erj-sipelas appeared. On June 1 the ophthalmoscopic 
appearances presented no change. The erysipelas in a day or two 
extended oyer the whole scalp, and a fungus cerebri rapidly ^rmed at 
the wound, quickly attaining the size of an apple. On the 7th its summit 
was sloughing, and the tirst paralytic symptom was noted, slight 
paralysis of the lower part of the face on the right side. The pupils 
were equal, and the limbs presented no paralysis. On the Sth the patient 
palled oft half the fungus, and it was noted that the left arm and leg 
were moved less than the right. Sensation unimpaired. During the 
next day or two slonghs came away from the hernia at each dressing. 
Left hemiplegia became complete, and was accompanied by some rigidi^. 
On the 11th the patient died. 

At the poat-mortem esamination it was found that, beneath 
the dura mater, the surface of brain immediately around the 
hernia, and also along the right side of the superior longitudinal 
fissure, was covered with a thick layer of pyo-lymph ; vessels over the 
rest of the surface full and prominent, more so on right side than on 
left. Base of hrain thickly covered with pyo-lymph. On right side, 
the brain substance had degenerated into a greenish pulpy mass, as far 
down OS the lateral vmtride. Fomiic softened. Right corpus striatum 
softened, with small eitravasations of blood around, evidently due to the 
softening and secondary rupture of the vessels ; optic thalamus com- 
paratively healthy. The fractures eitended into roof of sphenoidal 
sinuses, and there was also a fracture on outer side of orbit, which 
extended into Hpheoo-maxillary Assure. No note was made of the 
oondition of the optio nerves. 
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The ophthahnosoopio illustrations contained in the following plates are 
from drawings of the erect image, with the exception of PL I. Figs. 1, 
3, & 5 ; PI. VI. Fig. 1, and PI. XII. Fig. 2, which are of the inverted 
image. In some of the other figures, however, the drawings, although 
of the erect image and made on a large scale, have heen reduced in 
the photographic reproduction nearly to the dimensions of the inverted 
image. 

PLATE I. 

Figs. 1 & 2. — Simple congestion of the optic disc in a case of 
$mholic softening in right cerebral hemisphere, causing left hemi' 
plegia. Right optic disc five weeks after onset, (Case 25, p. 284.) 

Fig. 1 represents the disc as seen by the indirect tnet hod of examination. 
The tint is nearly that of the adjacent fundus, and is uniformly dis- 
tributed over the disc. The edge is dimly seen as a pale zone, most 
distinct on the right (temporal, apparent inner) side. The veins are 
large, especially one which passes apparently upwards (really down- 
wards). The arteries are about normal size. Several small vessels 
passing from the disc are unduly visible. (X 8.) 

Fig. 2. — The same disc as seen by the direct method {upright image) 
— reduced. The uniform red tint is as conspicuous as by the indirect 
method. The sclerotic ring is visible on the left (temporal) side, but 
nowhere else is the boundary of the disc recognizable. The large size 
of the veins is very conspicuous, and there is white tissue about the 
vessels, arteries especially, in the centre of the disc, very conspicuous 
against the red surface. 

The left disc presented nearly, but not quit«, the same appearance, 
and after a few weeks its congestion lessened much more than that of 
the right. 

Figs. 3 & 4. — Cofnmencing optic neuritis; ^^ congestion with ccdemay " 
probable cerebral syphiloma. Left eye. 

The patient, aged twenty-five, had had a hard chancre at twenty ; sub- 
sequently cranial nodes ; an attack of right hemiplegia at twenty -three, 
and headache and oenvulsions for six months. Right optic disc full 
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poloured, but otherwise normal. The appoaranee of the Ipft ia shown in 
the figurea. 

Fio. 3. — Appearance on indiitel exanuaation. The edge of the disc 
is fairly distinct, but ita Burface ia nniformlj- red— a deeper and more 
cannine red than the adjacent choroid. Around it ia a halo of paler 
reflection from the adjacent retina, and this oan he traced upwards and 
downwarda along the eaurae of the larger vessels, in tlie situation in 
which the nerve fibres are most numerous. The retinal Teasels are of 
nearly normal mxe, clear to their emergence in the middle of the disc, 
(The arteries in the figure are rather too nmall.] 

Fie. 4. — Appearance of the tame disc on exaininatioH by the direct 
method {reduced). The aapect is very different from that presented on 
examination by the indirect method. The edge of the disc can nowhere 
be seen ; the halo of paler reflection is seen as a striated, reddish-grey, 
slightly prominent opacity, completely veiling all behind it. The increased 
redness in the centre is Oie only indication of the position of the optic 
disc. The striation ia radiating from the centre of the disc, and 
evidently depends on the nerve fibres. The opacity ceases abruptly 
about a disc's breadth from the probable position of the edge of the disc, 
except above and below, where a fine pnle striation accompanies tlie 
vessels —the pole reflection recognized in the inverted image. The veins 
are a little larger than normal ; they carve down the sides of the 
swelling, but the prominence being slight, the change of plane causes 
only a slight diminution of the central reflection. The edge of the 
swelling is steepest on the temporal side (to the right), and there a 
small vein forms a conapicuous curve down the side. 

Vision n- Field unrestricted. Colour- vision (with Holmgren's 
wools) normal. 

Figs, 5 & Q.^Oplk neurilii. Might optic disc of a patient suffering 
probahlff Jrom a cerebral luniour, cauting^fils beginning in the right side 
of the/ace. (Case 8, p. 255.) 

Fio, 3 represents the papilla as seen hg the indirect method. The 
outlines of the disc cannot be seen ; its position is occupied by a roundish 
prominent swelling, the centre of which is red, the outer part pale, and 
the sloping side greyish-red. The veins appear of nearly normal 
size, but present conspicuous curves as they slope down the sides of 
the swelling. They cannot be traced to the middle of the swelling, their 
terminationB being concealed in the red centre. The arteries cannot be 

cognized on the swelling, being visible only beyond ita edge, where 



normal i 



they have 
narrow.) 

Fie. %.—The same disc . 
{reduced). Its prominence 
edge oonnot be so well seen. 
The swelling was, however. 



(In the figure they are rntlier too 



teen by the direct method of examinatiott 
less conspicuous, as the shading of the 
t ia indicated by the curvea of the veins, 
^h that, although the fundua was distinct 
without a corrceting lens, the top of the swelling could only be seen 
with -|- 2 diop. The centre ia red, and presents a fine stippling ; the 
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outer part reddiBh-grcy, striated. The large veins are larger thnn 
normal, and arc numerous, and bo oonsiderablf enlarffed. Over the 
prominence of the swelling their reliection is hright, but it is lost, and 
the vessels appear dark, as they slope down the sides of the swelling. 
Beyond its edge several of them are partially concealed as they dip into 
the substance of the retina hefore assuming a nonnal course upon the 
fundus. Towards the slightly -depressed centre they arc lost in the 
tissue, some, as the lower veins, gradnally, othera suddenly after a 
slight curve, in which their centra! reflection is again lost. One or two 
arteries can be traced over the outer part of the swelling, and present 
there a bright reflection. Others are concealed completely hy the 
tissue, and only appear beyond its edge. Near the centre of the dise is 
a small oval white spot. On the right (temporal or macular] side of the 
disc the red of the choroid is varied by a series of paler linos, most being 
ooneentrio to and adjacent to the edge of the swelling. They depend on 
the folds into which the retina (perhaps only its nuclear layers) is thrown, 
in consequence of its displacement from the edge of the choroid — partial 
detachment. (Compare PI. VII. 1 and Fl. XV. 1.) Vision }, but con- 
siderable concentric limitation of tho field. 



PLATE U. 

FlO. 1. — SubtiiUng nenritis; commeticinff eotueeulive atrophy. From 
a cote of local chronic nwiingitit, wilh changes {induration, <fer,) in the 
Ittbjacent convolution, probably syphilitic, Lrjl eye. (Case 2, p. 242.) 

The position of the disc is occupied by a pale swelling with very 
soft edges and depressed centre, in which a little of the redness still 
remains. The area of the swelling is considerably lai^er than the diao, 
and its prominence is considerable, as is shown bj' the curves formed by 
the veins as they course down its sides. Several are slightly concealed 
beyond the edge of the swelling, The arteries have an almost straight 
course. Both veins and arteries are a little more concealed at the centre. 
The veins, on the fundus especially, are distinctly smaller than they 
were in an earlier stage. The small vessels ore also much smaller, 
many having disappeared, and others can only be traced as fine lines. 
Vision 0, 

Fig. 2. — Ifeurilit lubaidiny irregularly, charing from tlie upper ha^f 
qf the disc b^ore the lower, in a case of syphilitic disease of the brain. 
Left eye. 

The lower half of the disc is concealed by a grejfish-red, striated 
swelling, of moderate prominence. The veins curve over it. An artery 
is partially concealed by it. The upper portion of the diso— rather moro 
than half— is clear, but has a " fllled-in " look, being occupied by now 
tissue of a pale grey tint. A large vein has a peculiar course, curving 
lonnd the upper edge of the disc. The arteries are partially concealed 
by the new tiasuo ; they appear narrow and indistinct, and both these and 
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the yiiia aru hotdeitA hj whiter tisme. SintiUr white tioue mniks the 
[KnitioD of MTerkl nniLU venela, which can ecaroely be distinguifthed. 

Fio. 3. — Orey atrophy of opiir nrrrt, pmhably from pott -orbital 
preuun an the ntrte trunk. Left eye. (Case 31, p. 295.} 

The ditc prewDts an iron grey tint, greeniab in certain lights, onifonn 
in the outer part, but mottled at the bottom of the central cup, grej- 
flakc-like apoti being aeparated b}' the white trabecobe of the lamina 
cribro«a. The central cup ia deep and wide. The sderotic ring is 
riubte in almost the whole circumference of the disc. The vessela 
prcHot no redaction in size. Tliej are di.'^inct to their emergence. 
The veins joining Xa form a trunk, which can be seen dimly as it 
pasnes down into the «iibstance of the nerve in the central cnp. Along 
one artery, which paBses downwards and cnwses two veins, white lines, 
indicating the position of the wall of the vessel, are distinct against the 
darker veins. Vision 0. 

i'lO. 4. — Atrnphtf of optic ditr, of tix i/tari' iluiatian secuttiiary to 
prettttre on ojitic eommiieure after yretiotit slight damage by neuritii. 
Siff/it eye. (Cue 6, p. 2ol.) 

To indirect examination the disc appeared white, but on direct 
examination it is everywhere of a faint greenish-grey tint, strongly- 
marked at the bottom of the central depression (rather too strong in the 
tigoro). The veins and arterieii are of nearly normal size. The edge 
of the disc is a little irregular in shape, and the appearance of 
irregularity ia increased by a narrow zone of atrophy of the choroid 
un the temporal (left) side, within which pigment ia accnmulalcd in 
a narrow line at the edge of the disc. This is probably a trace of the 
attack of neuritis, and so also is the appearance of white lines along 
the lower vein ; the latter was much more conspicuous soon after the 
neuriHs subsided. The disc has a " fiUcd'in " look, the excavation 
being slighter than in tlie case of simple atrophy shown in Figs. 3 & 6, 
the lamina oribrosa being visible. Vision 0. 

Fio. fl. — Atrophy of the left otitic nertt in a cate of earehral iliseoie, 
canting 1^ hemiplegia, ainauratts of lefl eye, and hu of the left half 
of iha field of viiion in the right eye. (Case 30, p. 2513.) 

The disc appeared whit« and sharp-edged to the indirect method, but 
b; the direut method is pale grey (too grey in the figure), pale and 
miiform in the outer port, and in the centre a deeper grey mottling 
within the lamina cHbrosa. The edge is clear and sharp all round. 
On the temporal side (to the right) is a little accumulation of pigment. 
The veins and arteries ore of normal size, and can be traced t« the 
bottom of the large central cup. A small vessel passes on lo the disc 
from the choroid, and thonce on to the retina. Vision 0. 

Fio. Q.^Atrophy ijf the njitie nervrs if three yean' diiratiim in a 

patient prestnting aliyht tjiinai tyiiijitoniM (rheumatic paini in Iri/f, 

ilartimj {iiiiits in buck, tatyriaeie, and excestive knee-reflex). Kight eye. 

The optic disc is sharp-edged, the sclerotic ring conspicuous on the 

temporal side, and lieyond it a little pigment accumulation. The nasal 
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half of the djao (to the right) is a soft unifonn gKj ; the temporal half 
to the left ia darker grey mottled. The excnvfttion is large, and at tho 
bottom the lamina cribroBu is visible. Vision— quantitative perception 
of light only. Doth diacs similar. 



PLATE III. 

F1G8. 1 &2. — Rightaml tf/t optir dites j cariet of aphenoid hnw, tcilA 
teeondary meningilii. (Case 1, p. 210.) 

Fig. 1. — Right optic disc. Charaoters normal. Outline clear ; central 
oup deep ; vessels lost to view as they pass down its aides. The termi- 
nation of the vein can be dimly seen in the middle beneath the nasal 
edge of the hollow. (Vision normal.) 

FiQ. 2.~L<!jt optic ditc. Well marked neuritis. Edge of disc in- 
viaible ; eonoealed by a reddish-grey swelling, which extends beyond the 
normal limits of the disc. The central cup is encroached upon bat not 
quite obliterated, a small area of white reflection from it being still 
visible. Vessels of normal size. The veins emerge from the central 
depression ; one, whieh pftsaes directly upwards, being partly oonoealed 
at its emergence ; they present oouspiciiouB curves and lose their central 
reflection as they ooorse down the sides of the swelling. The arteries 
present a straighter eourse, but cannot be easily distinguished upon tho 
papilla. The degree of swelling is moderate ; it presents tine striation, 
partly due to minute radiating vessels and portly to the uktv^ iibres. 
(Vision quantitative only.) 

Fin. 3. — Descending netirilie in cerebral tumour. (Cose 3, p. 245.) 

Right optio disc. Outline recognizable on the temporal side, although 
not sharp ; concealed on the nasal aide. Tint, greyish-red, finely striated. 
Swelling distinct but alight. Veins, of normal si;;e, lose their bright 
reflection on the sides of the swelling and are concealed just beyond ita 
edge ; one, which posses downwards and to the right, is concealed near the 
middle of the papilla by a white opaque spot. The arteries are narrow 
and neor the middle of the papilla are bordered bj white lines. (Vision 
could not be ascertained.) For the microscopical appearances at a 
later stage, when the inflammation was greater, see Plate Xll. 4 — 9, 
and XIV. 1. 

Fio. 4.— Optic neuritii in cerebml tumour; luhercular matses in cere- 
bral hemiipheret, cerebellum, and the other eye. (Case fl, p. 250.) 

Left optic papilla. I>iao concealed by very prominent swelling with a 
marked central depression. Veins large, and form conspicuous eurrca 
OB they eourse down tho steep sides of the swelling, some being even 
lost to view in their course on account of the steepness. Beyond the 
edge they are obscured for a short diatance. Arteries portly concealed. 
Uinute red stippling of swelling but no hicmorrhages. Much white 
tissue about the vessels in the central depression. Vision, slight faili 
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Figs. 6 ft 8. — O/itic neuritu inlraumalic tnenitiyitii, ami aJUr rtt:oier]i. 
Right eye, (Cue mentioned on p. 14S.) 

Tin. 5. — Apptaranai ten dayt after the injury. A pole red, stri&ted 
opaaitj conceals the whole disc, the edge being nowhere visible ; promi- 
nence alight but distinct. The central oup \s nut quite obliterated ; its 
white reflection ii visible nt the bottom of the central depresgion. Veins 
of normal size ; the upper branohes, where the swelling is greatest, lose 
their retteotion nt Uic edge. Arteries of normal course. Tision : no 
evidence of impairment. 

Fio, 6. — The same dite a month later, presenting normal eharaoters. 
Edge clear and fairly sharp ; EcleT«tic ring visible on nusnl aide (to the 
right). Central pit clear and apparently normal : steep on the temporal 
(left), sloping on the temporal side. The edge of the diao is seen by its 
relation to the vessels to be oonsiderably within the limits of the swelling 
shown in tie preceding figure. The vessels have a normal coarse. 
Vision normal. 

PLATE IV. 

Fios. 1 & 3, — Optic neurilit in a ease o/ probable typhiloma of brain, 
and dite ajter recovery. Sight eye. (Case 7, p. 264.) 

Fib. l.^Iiiflamed papilla. Disc concealed by a. prominent, red, striated 
swelling about twiye the normal diameter of the disc. A slight central 
depression cnn be seen. The veins, not larger than normal, appear dark 
as they pass down the sides of the swelling. A white patch lies across 
and conceals one which passes downwards. On the lower part of the 
swelling is a small hK^morthage. Vision : No. 1 Jager at six inches with 
a little difficulty. 

Fia. 2.— The tame dite three months later, presenting very tittle 
trace of the preceding inflammation. Outline quite dear and sharp ; 
Hclerodc ring distinct ; no disturbance of adjacent ohoroid. Central cup 
small but not apparently "lilled-in," as the veins can be traced down its 
sides to their junction at the bottom. Some of the arteries on the disc' 
ere accompanied by white lines, especiaUy one which curves downwards. 
A comparison of the vessels with that in the last figure will show how 
much they were altered in tlicir course by the sweJling. (A vein which 
passes npwards and to the left has by an error been figured ae on 
artery.) 

Figs. 3 & i. — Optic neuritis Jrom cerebral syphiloma, and tame 
dite after the sabiidtiiee nf the neuritis. (Case 0, p. 2^.) 

Flu. 3. — hiJUtmeil papilla. Diao concealed under a swelling of 
moderate prominence, and about twice the diameter of the normal disc, 
concealing the veins and arteries. Colonc red, and finely punctate in 
the centre ; greyish-red and strinted on the peripheral portions of the 
swelling. The central reflection of the veins is lost as they slope down 
the sides of the aweliing. Veins a little larger than normal ; arterien 
nearly of normal sice. One vein which courses from bebw passes over 
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more auperfloiaUy than the others and presents a double curve. 
There is a small hicmorrhage in tho centre uf the dUc, and a faint 
white spot to the right of the centre, 

Visitra ^ -fi- and ■^. Field nonnnl. Blind spot double normal size 
(Fig. 10, p. 66). 

Fic. 4. — The tame iliic two monlhi laUr. Neuritis gone ; outline of 
diw) clear in whole circumference. There is a fringe of pallor beyond 
the nasal edge, to tho left (atrophy of choroidal pigment). Tint of 
disc normal, but too uniform, and the disc has a "fillod-in" aspect, 
the two lower Teins being narrowed and poitly concealed by new 
tissue at the centre left by the iuflommatiou. The normal central 
" cup" is being re-establinhed, as shown by the curve at the central end 
of the lower vein ; its bright reflection is lost aa it curves down the 
edge of the cup ; at the centre it is still almost concealed. Arteries 
normal. 

Vision the same. 

Fisa. o & 6. — Subsiding neuritii and lubuiquent atrophy (cerebral 
mjphiloma) ; prvcen of Miteration of teueU. I^efi eye. (Case 10, 
p. 259.) 

Fig. 5, — Neuritis nibsidinff. A month previously intense inflam- 
mation with haimorrhages. Now a pole reddish-white prominence 
remains, with soft edges, paler in tho centre than at the margin. The 
veins, large and dark, curve over the side of the swelling, and ore 
obscured just beyond the edge. The arteries are small and partially 
concealed by the new tissue. On the surface fioveral vessels are seen 
in process of obhtcration. One, apparently an artery, ends suddenly at 
a small extravasation, and the terminal portion of the vessel is very 
dark, as if plugged. From the central portion of tho vessel two small 
branches proceed. 

Yisiou ; galvanic stimulation, no effect. 

FiG.G.—TJie same ihsc six weeks laUr. The swelling has subsided 
almost to the level of the retina ; the surface of the disc in white, the 
centre (in the position of the physiological cup) being a little whiter 
than tho rest. Veins and arteries are somewhat smaller than normal, 
the latter especially. The former have now a straight course, and the 
latter can be traced, although narrowed and obsoured, to their 
emergence neor the centre of the disc. The small vein in the other 
figure which had a peouhar serpentine course has disappeared. The 
artery which appeared to he in part plugged presents a very different 
appearance. The distal part has disappeared, and the proximal portion 
has dwindled in size to that of the brunch, which appears \o be carrying 
on the blood from it. Its origin from a larger trunk is now clear. 

Vision^very slight perception of light ; retina again sensitive to 
electrical stimulation. 
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PLATE V. 



Fins. 1 & i.—OpHr neurilis {riyhl nnd Up eijfs) in crrebral turn- 
The iwliont (in the NBtioaal Hosiiital for Paj-alj-sia and Epilepi^^ 
under the care of I>r. Hughlings Jackson), was a roan aged thirty-five. 
Buffering from left-sided coDTulsiunH, beginning with a visual and 
auditory aura (referred tfl the left ear), and froni left hemiopia of both 
eyes. Subsequently, cobtbc treroor came on in the left arm, with weak- 
ness, which gradually increased to complete left hemiplegia. The 
symptoms were thought to be due to a tumour of the right hemisphere, 
in tho parietal and t^^mpero- sphenoidal lobes, extendinj^ inwards. 

Fro. 1.— ie/K Jise. Inner half veiled beneath a reddiab striated 
swelling of slight prominence, sufficient to alter a little the course of the 
veins, and partially conceal the arteries. The outer half ia much leas 
red, and its outline can be seen hut is soft. A Harae-shaped hEemorrhage 
lies aoroHs the edge, having one eitremity adjacent to a small vein. 
There is another small extravasation near an artery on the lower margin. 
Vision normal except for the hemiopia. 

FiQ, 2. — Eight iliac presenting a similar appearance ; the inner holf 
concealed, the outer visible, but not clear. No extravasation. 

During about six months that the patient remained under obaervation 
not the slightest change conid be seen in the discs except the disappear- 
ance of the hasmorrhages. A year and a, half later, two years after the 
drawings were made, vision had entirely failed. The inner halves of the 
discs were still concealed under a reddish striation, but the outer halves 
bad become grey without any redness. 

Fio. 3. — Optic neuritis in a case of cerebral typhUitic disease, canting 
lejt-gided Keakncai and conrulgions beginning in the hand. Left eye. 

Diss completely concealed on nasal side (to the left) while on temporal 
side (to the right) the position of the edge can just be detected. Swelling 
moderate, altering the course of the veins, which can, however, ba 
traced up to their emergence in the centre. The euire they present 
at the edge of the swelling is gentle, hut their oentral redection is lost 
there. The more abrupt backward curve presented just beyond the edge 
of the disc, by a vein which passes directly downwards, is apparently 
determined by the position of an artery which crosses it, and whioh a 
little above this point, in crossing it again, has again depressed it. 
A small vein whieh passes upwards and to the left (in the figure) 
is concealed for some distance by the striated opacity. On the upper 
edge of the swelling is a small hffimorrhage. Neuritis bilateral. Vidon 
\. Colour vision normal. 

Flo. 4, — OpHe nearitii in cerebral tumour, probably fubereular, MM- 
ing Irfl hemiplegia and hemiopia, Left eye. (Case U, p. 261.) 

The temporal part of the disc [lo the right in the figure) ia clear, its 
outline being quite diatinct. Elsewhere the margin of the disc is oonoealed 
by a (reddish) striated opacity, of slight pruminenoe. The veins are large. 
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uid those which paas downwards curve a little over the edge of the 
BwcUinft, while one, which pasBPs upwards and does not curve, is con- 
cealed at the edge. A small striated ha'morrhase lies over an artery 
above, the striation being in the direetion of the nerve fibres. The 
course of the artery is not ohanged. Below is a still smaller oxtravasa- 
tion upon a minute branch of a vein. Vision : No, 10 Jager at one foot ; 
hemiopia ; all eolour-viBion lost. Both eyes similar. The patient 
improved under treatment, the disappearance of the neuritis being the 
first sign of the improvement. In a few weeks the aspect of the disca 
beeame perfectly normal and has continued so now for two years. 

Fib. 5.— Optic neuritii in cerebral tumour. Glio- sarcoma, springing 
from the membranes, and compressing, without invading, the right side of 
the pons and right hemisphere of the cerebellum, causing rigbt-sided 
convulsions beginning in the hand, and afterwards loft-aided attacks 
beginning in the face : weakness and coarse tremor in the rif^ht limbs, 
deafness in the right ear, and trophic changes in the right eye. 

The drawing was made as the neuritis was beginning to subside. 
Disc concealed beneath a considerable swelling, red and striated. Veins 
large (banning to lessen in niite), curve over the edge of the swelling. 
One which passes down cannot be traced bej'ond the edge, where it 
apparently disappears. (Even when the neuritis had subsided still more, 
its further course could not be detected.) Arteries amoU, not more than 
one half the size of the veins. Vision 0. 

FlQ. 6. — Neuritis in eerebral tionovr. Jtighl eye. (Case 12, p. 264.) 

The neuritis was in course of aubsidenee. Swelling considerable, com- 
pletely concealing the disc, pale but still reddish, darker around the 
margin. The veins form conspicuous curves at the edge of the swelling, 
one above forming a double curve in consequence of passing beneath on 
artery just within the edge of the swelling. All the veins are concealed 
for a short distance beyond the edge, and then resume a normal course 
upon the retina. Vision : reads No. 12 Jager at a foot. The neuritiB 
subsided into consecutive atrophy, sight gradually failing until vision 
was completely and permanently lost. 



PLATE VI. 

FlO. 1.— /nfanttf oplic neuritii, nrith retinal hannorrhagea, in a eate of 
cerebral iamour. Sight ege. (Case 13, p. 264.) 

The region of the optic disc is occupied by a large swelling, in width 
about four times the diameter of the disc. It is irregular in outline, 
with very steep sides, and is liounded in every direction by eitravaaa- 
tions. Some of these are more «r less striated, others have a sharp 
convex edge, due to their position in the over-banging edge of the 
swelling. The surface of the prominence is about the same tint as the 
fundus. The vessels are concealed in the substance of the swelling, 
except one or two, the position of which is dimly seen. Most of them 
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appur tint beyond its edge, and arc then of about normal 
first they form conspicuous ourvcB, the deeper portiona of whiph are 
concealed. They then uMiune a nearly normal course. The arteries are 
narrow, some being; scarcely visible. Numerous hicmorrhagi^s, small and 
striated, are scattered overthe retina in the posterior half of the eyeball, 
except Ott the temporal aide (to the left). In this direotion the swelling 
reaches almost to the position of the macula lutea, in the neighbourhood 
of which are many minute white dots adjaoent to the edge of the 
swelling. Vision 0. 

Fio. 2.— Optic neurHii in u case vf old fractures of the tkull; infiam- 
malory growths beneath Ihetiiy at the base the remits of pitvi'otu mtnin- 
ffitia. {Case 4, p. 248.) 

The positioa of the disc could be recognized by the indirect method of 
examination, but by the direct method it is completely concealed by 
a greyiah-red swelling, of nearly three times the diameter of the dino, 
striated. Upon, it are many white spots and lines (due to granule 
corpuscles, Ac), some of which correspond to the course of the arteries. 
One, above, is surroimded by a narrow zone of haemorrhage. The vessels 
are concealed in the middle of the swelling ; the veins more completely than 
some of the arteries. The course of the veins is very tortuous. Vision ^, 
(The microscopical appearances are shown in PI. XVI. Figs. 1^-4.) 

Fio. 3. — A'earitia mhsiding into atrophi/; slight retinal channel! 
tubercle uf cerebellum. Left eye. (Case 19, p. 274.) 

The diso ia invisible beneath a pale, almost white swelling, depressed 
in the centre. Over this the veins curve. After sloping down its sides, 
they are concealed by the adjacent opacity of the retina for a short 
distance. One artery, which posses downwards, is visible on the surface 
of the swelling, but is also concealed beyond its edge. The other 
arteries appear only some distance from the edge. Midway between the 
retina and the macula lutea is a group of smaU white granular-looking 
spots, apparently just behind the level of a retinal vessel which passes 
among them.) They slowly lessened under observation. The swelling 
gradually subsided, the edges of the disc reappearing and its aspect 
becoming that of "consecutive atrophy." Ita appearance is shown in 
section in PI. XIV. Fig. 2.) Vision 0. 

FlQ8. 4 & 5. — Subsiiling neuritis, recent htemorrhaget, and tatn* 
iliac afttr recovery. 

The patient had been ia the London Hospital, under the care of Dr. 
Hughlings Jackson, suffering from the sj'mptoms of cerebral tumour, 
and presenting intense optic neuritis. Under treatment the symptoms 
subsided, and the neurilia gradually lessened, but during subsidence 
several fresh hiemorrhagea appeared. He died some years later, and 
the eit-atrix of a syphilitic growth was found on the surface of the brain. 

Fm. i.—Subsiiliny neuritis. The outline of the disc can be seen, but 
is not clear; its surface ia reddish in tint, and the swelling of the 
papilla is still conHiderable, as evidenced by the cnrves formed by the 
veins in jiassiug over its edge, Several large extTavssationa are seen. 
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One of these, below, follows the oouree of an orterj'. Another above 
(tad to the left is round, not striated, and therefore probably situated in 
the deeper layers and not in the netve-fihre layer. Vision normal. 
Can rend the snuillest test type. 

Fro. 6. — The tame two months later. The hiemorrhnges have entirely 
disappeared. The disc it clear, and its swellinf; haii almost subsided. 
But the tortuosity of the vessels has inoreased, probably on acDoimt of 
their permanent eitension by the long swelling. 



PLATE VII. 

Fla8. \& 2.~UniUtltral optic ntMritis ; prolxMy cerebral typhUunvt, 
(Case 17, p. 272.) 

Fio. 1. — Left eye presenting oonsiderable optic neuritis. The disc is 
concealed in ita whole extent by a swelling— reddish, striated, extending 
a Uttte beyond the normal limits of the disc. It presents a considerable 
deproflsion in the centre, so as to cause the prominence of the outer part 
to be annular in. form. The veins, a little larger than normal, form 
conspicuous curves over it, lose their reflection as they slope down the 
rather steep Hides, and some are concealed beyond the edge for a short 
disbince. In the central depression the veins pass behind the arteries 
and are unduly concealed by the swollen tissue. The artery which 
passes upwards is visible throughout ; those which pass downwards are 
distinct at their emergence in the depressed centre, but ore concealed by 
Hie swelling, to reappear at its edge. No htemorrhages. Just beyond 
the edge of the jiapilla is a series of pale concentric lines parallel to the 
edge, duo 1« the folds in the displaced retina \ they are limited above 
and below by a small vein. Vision, counts fingers only. 

Fig. 2. — Right optic ditc presenting normal characters. Outline clear ; 
central cup distinct ; vessels of normal course ; the veins can be traced 
to their origin at the bottom of the cup. A small deposit of pigment 
lies within the edge of the disc, across a vein. 

Fioa. 3 & 4. — Very chronic optic neuritia, in a caie of epileptoid coH- 
vaMom. (Case 23, p. 280.) 

Fro. 3. — Left ditc. Outline obscured by nenritic swelling of slight 
prominence ; the centre stippled red, the periphery only shghtly lighter 
in tint than the fundus. Veins, of nearly normal size, concealed in 
centre by whitish tissue, which accompanies the larger trunks of both 
arteries and veins for a short distance. The double contour of the veins 
lost as they slope down the sides of the swelling ; arteries nearly normol. 
Vision ; No. 2 Jager, spells So. t. Appearances unchanged during four 
months' observation. 

Fio. 4. — The amne disc tiBo years later. AU swelling is now gnne. 
The outline of the disc is clear in the greater part of ita circumference, 
especially to in the outer {temporal) aide ; indistinct on the inner (nasal) 
side. Surface rather deeply tinted. Veins large; at their junotioa in 
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the diso they are even more conaealed than before, and the wlute 
about tliem is still Teiy conspicooUB. Vidon, same. 

Fio. 5. — Slight optie >Kurili» in a girl, tcith great antemia and' 
moderate hgpermelropia (^). {Case 44, p. 310.) 

The outline of the disc is lost UDdi.-r a pole, reddish-grof swelling, of 
alight prominenoc, a. little larger than the disc. The veins, of normal 
size, lose their reflection as they curve dawn the sides of the swelling,. 
and some are obscured beyond its edge as they dip into the substance of 
the retina. Some of the arteries are concealed ; others distinguishable 
with difficultj'. The veins are unconcealed, except one where it poRSM 
beneath an artery. There is a small white spot near the aeutre of the 
(Twelling. Vision (uncorreoted) ^. 

Fio. 8. — Optic neuritii in a case of lead poisoning, tcith eerebrpi 
tymptams. (Case 28, p. 2SS.) 

lie disc in concealed by a swelling of moderate prominence, bordered- 
by a fringe of striated haemorrhage, and of a colour nearly that of thft. 
fundus. Veins a little larger than normal. Arteric* concealed by the 
swelling, and moat of them very narrow on the retina, 

PLATE VIII. 

Fioe. 1 & 2. — hitvnae neuro-rftinitia, prnbnbly idiopathic, in achhrittie 
girl, Uavitiy ehangei simulaling albuminuric reiinilia. (Case 29, p. 289.) 

Fio. 1. — Bight fundus oeuii during the height of the neuritis. The 
papilla presents a very large pale red swelling, five times the transverse 
and six times the vertical diameter of the disc. The peripheral portions 
are paler than the central. Its ddes are steep, and marked by scattered 
striated hiemorrhages. Even the tortuous veins are almost oompletcly 
concealed by the swelling, the highest parts of their curves alone being 
seen. At the edge all reappear, are greatly distended, and form conspicuous 
curves, most of them being again lost for a short space in the retina. 
The arteries are all concealed. Many eitravasations fringe the swelling. 
The largest lies over a vein which passes downwards : it is striated, and 
has a paler centre. The pale edge of the swelling is irregnlar, presenting 
several projections, and beyond it are many pale spots in the retina. 
The swelling on the temporal (left) side reaches as far as the macula, and 
jnat beyond it is a group of white, rod-shaped spots, arranged in a fan- 
like manner, and evidently situated on the temporal side of the maeula. 
There are a few small hremorrhagea here and there in the fundus beyond 
the limits of the swelling. Vision: No. 19 Jiiger; considerable limitation of 
Held, especially upwards and inwards. Loss of uolour- vision except for rod. 

Fio. 2.— rAe same fundus three months aftencarda. All the swelling 
has disappeared. The disc is clear, but has a "IQled-in" look, the 
vessels being partly concealed at their emergence. Both arteries and 
veins are very narrow. The extravasations have disappeared : the white 
spots in the retina persist, but have a more granular aspect, 
extend along the vessels, and one or two have an irregular linear 
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as if corrcBponding to the position of choroidal vessels. Mnny white 
areas lie in the purt of the retina around the disc which was foiinerly 
oconpied by the swelling. The fan-like group of spots, adjacent to the 
ntucula, has become still more wmspiouoas, and others appear adjacent 
to them, and of similar arrangement ; so that the aspect of albmriini 
change is very closely simulated. Vision : quantitative perception of 
light only. 

PLATE IX. 

Flo. 1. — Heemorrhat/e on optic diic in a ciue of renal ditease, 
arterial diteaie, aitd acute cerebral lesion. Sii/ht eye. 

The optic disc is otherwise normal ; the central cup dittiuct, narrow but 
dtep ; the arteries and veins of normal size. On the temporal aide of the 
diac is a small extravasation, striated, extending on the retina about a 
disc's breadth. It has apparently arisen from the rupture of a small 
vessel, which can be traced to, but not beyond, the hiemorrhage. It had 
given rise to no symptoms. 

Fig. 2. — Hearilis atbuntinurica. Hight optic disc of a man lafferitlff 
from chronic renal disease, convitlsionf, and menial derangement. (Case 
36, p. 299.) 

The disc presents the signs of slight but distinct ncnritis. Its outline 
can be nowhere seen ; there is slight swelling ; the tint of the papilla ia 
red, and the redness is striated. Many small vessels radiate from it on 
to the retina— more than ia common in neuritis. The veins are rather 
large. The arteries are very narrow — not more than one half the diameter 
of the veins. One smalt htcmurrhage oxistii on the tem{)oral (left) edge 
of the disc. On the surface of the papilla are several white spots, 
irregulor in shape. One is situated over an artery, another near the 
middle of the diso, and one near the lower edge. One small soft whitish 
spot can be seen on the retina near a vessel above the disc, but this is 
the only trace of retinal affection. (There were no spots near the macula 
Intoa.) Vision: No. 12 Jttger. 

Flo. 3. — Albuminuric Htariti* in a man suffering from chronic 
renal dieeaee (granular /adney), intense headache, andiehn died shortly 
ifflenearde of urtcmia. Sight eye. (Cose 37, p. 301.) 

The disc is concealed by a considerable greyish-red swelling, stippled 
and striated. The veins are concealed at their point of emergence, curve 
over the prominence, and are again concealed at its edge. Ilejrond, they 
have a normal coarse and sUe upon the retina. The arteries, where 
visible upon the papilla, are a little below the normal size ; but beyond, 
upon the retina, they arc much smaUer than normal, some being scarcely 
visible as mere linos, and two cannot be detected beyond the edge of the 
papilla. There are a few very minute shining white s]>oU upon the 
centre of the swelling ; between it and the macula are several white 
flecks, and close to the macula a few radiating dots and linos are 
uranged in a fan-like form. Vision ; reads No. 6 Jager. 
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FlG. 4. — Subtiding albuminuric neuritii. The fundus of a patiM 
Bufffrinff from chronic Bright's tlimase [iirobably granular kiiliie^), leitk 
a pulte of very high letuion. 

The papilla is alighttj' promioent, greyiiih-wlutc, the edges of the disc 
being oonoealed by it. The tcihb are narrow, and the arterieB extremely 
Bmnll, rocof^nizable only in narrow lines. One or two small extmTaiia- 
tiouB are seen near the disc, and farther olf are sereral small oaUectiona 
of pigment, probably the remains of former extra vasations. 



PLATE X. 



ncAr^l 



Fig, 1. — Acute nephritit relinitit, ia a patient taffering fron 
renal iHntaie, coHsecutive to an acute attack twehe gears jirevim 
(Que 39, p. 302.) 

The disc is veiled by a pale opacity, nut prominent, which exteoda on 
to the adjacent retina. Many soft white areas and striated hicmorrltages 
are scattered over the posterior segment of the retina. The veins arts a 
little larger than nomuLl. Many of them are much concealed at the 
edge of the papilla. The arteries are large and eonspiouous over the 
dise, but cannot he traced beyond (probably because they become con- 
tracted in size, and are oonoealed by the retinal opacity). For the 
miorosoopioal appearances, see Fl. XVI., Figs. 7, 6, f), & 10. 

Fro. 2, — Chronic retinal chatu/ei in albuminaria ; from a eau of aeuit 
renal disease paim'ng into the chronic form, Rightege. (Case 41), p. 30S.} 

The disc and its central cup are normal. The Tcssels have a normal 
conrae. Many irregular white apots lie around the disc, eapeoially 
between it and the macula, around which is a halo of xmaU spots, for the 
moat part Teryminuto ; one or two larger and very white. The other spots 
are soft-edged : some of them are superficial to the veins. There are a 
few small hnimorrbages, moat of them adjacent to white spots. A small 
vessel which passes upwards is accompanied by extravasation, as if into 
its perivascular sheath. Vision : reads No. 12 JSger- 
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Fio. 1. — Retinal changes in a case of progreisire pernicious a 
Right ege. (Caae 43, p. 311.) 

The general tint of the fundus is paler than normal. The disc 
and the vessels distinct almost to their origin in the 
are very broad and pale, scarcely darker than the arteries. Their central 
reflection is broad and indistinct. The arteries are rather narrower thaa 
normal, and very narrow in proportion to the veins. A largo number of 
striated hemorrhages lie around the papilla. Many of these are adjacent 
to vessels, in front of or beside them, but the course of tlic vesaels is not 
disturbed. Some white spots ore seen, moft of which are adjacent to 
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extravaaationB, one or two being Huirounded bya halo of hicmorrhago. 
One large white spot above the disc baa an irregular eitravasotion 
below it, but only a few BmaU Bpots of blood above it. 

Fig. 2. — ICetinal chatiga in leiieoryihieima. Jiight eye. (Caae 
46, p. 312.) 

The optio disc Ib clear and normal. The oourso of the vo&acls is 
normal. The retinal veins are very brood — at least twice their normal 
width. Their central reflection is in some veins narrow and indistinot, 
in others it ia broad. The disproportion in size between the arteriea and 

' veins is thiis very great. They are exceedingly pale, scftreely darker 
than the arteries. An annular zone of hiemorrhage suirounds the 
macula lutea, broader on the temporal than on the nasal side. On the 

■ latter, adjaoent to it, the retina presents a grey relJeotion, Between this 
and the disc is a striated hiemorrhage. in which are one or two white 
spota. On the outer side of the annular extravasation is a small, soft, 
white spot surrounded by a halo of barmorrhage. The extravasation 
had caused a corresponding central defect in the field of vision. 
(Subsequentl)- the veins became still larger 'and more tortuous as in 
fig. l.p. 11.) 

PLATE XU. 

Fto. I. — Retinal changes [perivatcular dUetOe, aneuritmt, Ac.) tn a 
case of chronic renal diieaie. Right eye. (Case 42, p. 308.) 

The outline of the optic disc can be seen on the nasal (right) aide, but 
is not very distinct. Its temporal portion is concealed by a n-hite opfwity, 
which extends on the adjacent retina towards the macula lutea. Near 
the latter are a few minute white spots. Several small extravasations 
are scon : one, roimded in form, near the macula, and another below, 
which extends for a long distance along the course of a small vessel, 
wider at parts than at others, and in one place interrupted. Another 
extends, as a linear extravasation, along the course of a vein which 
passes directly downwards. Three arteries which pass upwards present 
a peculiar appearance, being conoeoled more or less completely by white 
bands, corresponding in width to the vessels. One, which passes 
upwards and to the right (in the drawing) is masked for a eoneiderahle 
distance by such a hand, which ceases suddenly, and, before its termi- 
nation, presents two interruptions. The vessel beyond the sheath, and 
in the interruptions, is seen to present perfectly normal characters. 
Another artery, which passes upwards and to the left, ia free at its 
origin, but just beyond the edge of the disc ia concealed by a similar 
band. It pursues a somewhat wavy course, the lower parts of the 
curves being indistinct. Like the other, the band ends abruptly, and 
the vein beyond presents a normal appearance. Another artery, which 
arisen in the disc from that last described, presents a similar white 
sheath from its commencement to its disappearance behind an artery. 
It emerges aome distance beyond, free. A vein passing upwards presents 
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peoiiliar corkacrew-like curves. The vein whioli pasBeg downi 
invisible for n short distance, beyond tie extravaaation juat described, 
together with tta accompanying artery. The arteries ore, for the most 
part, otherwiBe normal, but one, which passes directly downwards, pro- 
Bents, some distance from the disc, several — at least four — distinot 
dilatations, evidently miDute aneurisms. The central reflection from 
tie vessel broadens out in these dilatations. The last one is f;lobnkr, 
and appears at first sight to terminate the vessel, but closer inspeetioa 
reveals a narrow whit« band passing from it, which farther on broadens, 
and gives origin t« a braaeh of an artery of normal appearance. Hers 
and there in Uie retina are amikll cullections of pigment. Vision — counta 
fingers only. 

Fig. 2. — Emboliim i^ (Ae central artery of the retina, oreurrvlff' 
timHUaneoiuli/ tuith an eniholimn of the middk cerebral artery. Left 
eye, indirect image. (Case 47, p. 313.) 

The drawing was made about a fortnight after the occurrence of the 
embolism. The disc {previously veiled by opacity) is clear and pale (not 
quite pale enough in the figure), the peripheral port almost, but not 
quite BO clear as the central cup. Its edges are sharp. The veins have 
a normal ate and course. Boverol of them, however, disappear at the 
edge of the disc. The arteries are filiform on the disc and for some 
distance beyond. Ckime remaio, as for as they can be seen, narrow 
{even to the periphery of the retina) ; others become wider at a distance 
from the disc, which varies in the case of different branches, Prom 
the upper part of the disc a white opacity extends n short distance on to 
the retina. A similar but narrower white area extends from the lower 
port of the disc, being evidently situated behind the level of an artery, 
and it gradually widens and becomes less intense, and is continuous 
with a mottled opacity which occupies the region of the macula, and ia 
the remains of a large white area which at first occupied this region. A 
branch of an artery which courses acroas the upper part of this area is 
evidently dilated, and the minute branches which come from it an 
abnormally distinct. Tisicn 0. 

Fio. Z.— Partial embolitm of the central arUry uf the retina. Right 
eye, direct image. (Case 48, p. 318.) 

The disc is clear ; the central cup and sclerotic ring distinct. The 
veins are of normal course and character. One division of the central 
artery, comprising the branches which course downwards and to the 
right (in the figure), is perfectly normal. The branches of the other 
division emei^e from the upper part of the disc. Of these, two which 
pass upwards and outwards (to the left) are completely obhterated, 
Yisibie only for a short distance as white threads. Two others which 
pass upwards are very narrow, but their central refioction can just be 
distinguished. One of them is accomjmnied for a short distance by 
fine white lines along its aides. Both vessels, some distance from the 
disc, become wider and resume their normal appearance ; a branch of one, 
which posses to thu right, remains filifonn throughout. No changes 
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viaible in the neighbaurhood of the maonla. Vision : the field presented 
a. detect oorreaponding to the area supplied by the ohBtructed -vesBels 
(see caw, p. 318, und Fig. 4, p. ;i3, where by an error the field is said to 
be of the left ej-e). 

PLATE XIII. 
Figs. 1, 2, & 3.—TiJ>erclti of the choroid. (Case 35, p. 299.) 
Fie. I. — Pogterior aefftntntof eyeball from a ease of acute tuherculoBia 
in a child. Choroidal tnheroleB were seen with the ophthalmoseope the 
day before death as whitish Bpots, one, nearlf as larg^ as the disc, with 
a little ooounwdation of pigment near it. After death the anterior 
segment of the eyeball was removed, and the retina drawn to one aide 
(the left in the figure) ; six round white prominent tnhercles ore seen 
in the choroid, the largest nearly a millimetre in diameter, the others 
about half that si^e. The prominence of each extends beyond the limits of 
the white area, and was mnoli more oonspicuona after the eye had been 
placed in spirit than when the drawing was made, {x 2.) 

Flo. %—Seciion of two of the amaUer of tke»e taberclei. They are 
seen to occupy the whole thickness of the vascular layer of the choroid, 
and to be nearly double its depth, pushing forwards the layer of pigment- 
epithelinm. Over one, the epithelinm, at the place where the section 
passes through it, is unbroken, in the other the tubercle is exposed in a 
space equal to about one-half its diameter. The promineuce dne to the 
tubercle is seen to be double the width of its exposed area. Below the 
choroid the deeper layers of the soleiotio are shown, with flattened pig- 
ment celts in the portion next to the choroid. (X 30.) 

Fio. 3. — One half of a tubercle. The outer part consists of cells 
and fibres, which pass gradually into the choroidal stroma. A large 
choroidal vessel is seen, in section, in the right side of thu figure, and 
around it are some of the pigment cells of the choroid. The central 
part of the tubercle (t« the left] is in a state of granular degeneration, 
the constituent tissne-elements being no longer recognizable. Above it 
is the pigment-epithelium, and below are the pigment cells of the deepest 
layer of the choroid adjacent to the sclerotic, (x tOfl.) 

FiC9. 4 — 9. — Deicendiiig tteuritU in a caae of cerebral tumour, (Case 
3, p. 249.) The disc is shown, in an earlier stage of neuritis, PI. III. 3. 
FlQ. 4. — Seetion through the middle of the optic nerve entranre, 
showing considerable and rather steep swelling of the papilla, with a 
deep central depression. The highest ]iart of the swelling is, on the 
temporal side (to the right), opposite the edge of the sclerotic, while on 
the nasal side (to the left) the highest part is a little beyond this point. 
The central depression is seen to extend almost to the choroidal level. 
The retinal layers are displaced outwards on each side. The course of 
the nerve fibres can still be seen in the swollen pajrilla, hut among them 
are scatt«red large numbers of leucocytes and nuclei (shown as black 
dots). They are especially abundant at the bottom of the central 
depression, and are in places aggregated into dense gronps, which, i 
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the surfnce, ttppenred during life ta white apots. The samp infiltration 
of leucoej-tes obd be traced throngh the sclerotic ring, and down the 
optio neire, where they are especially abundant between, and separating, 
the fasciculi of the nerve. The retinal veaaels are seen dilated within 
the nerve, but in the Bcterolic ring the; have ptWBed out uf the plane of 
the section. The sheath of the optic nerve is not distended, bat its 
walls are infiltrated with leucocj-tas. (x 20.) 

Fro. 5. — i lection throui/h the tame jtapiUa, titar tht cilgr. The 
central depression is not divided. Groups of lenoocyt«s ore seen to lie in 
the substance and Dearthesnrfaceof the papilla. To the left the deeper 
layers of the displaced retina are thrown into folds. (X 20.) 

Fio. 6. — A ])ortimi of a lectiou through the juftrinnre of the same 
papilla. Small vessels are seen distended with blood corpuscles. Two 
small vessels divided trantn-crsely in the middle, and a larger vessel 
divided longitudinally on the right, are surrounded by leuoooyt«s. The 
nerve fibres course upivards and to the left; they present in places slight 
varicose swellings, and are everywhere separated by spaces [cedema). 
Coursing at right angles to these fibres are delicate connective tissue 
(supporting) fibres, with oval nuclei oorresponding in direction to that of 
the latter, (x 150.) 

Fie. 7. — A portion of a lanyiiadinal tection of the optic rteree jiM 
hehind the aclerolic, showing the irregular outlines of the degenerating 
nerve fibres, and the infiltration of leuoocyt«8 into, and especially 
between, the fasciculi. (X lAO.) 

Fl8. 8. — A tramrtrm section of the nerve about a centimetre behind 
the lelerollc. The surface of the nerve is divided on the left side of the 
section. The divided nerve fibres present only an irregular granular 
appearance, the aiis- cylinders being no longer demonstrable by any 
mode of staining. Leuoocjiea thickly infiltrate the bundles, but are 
less abundant in the interspaces. The sheath presents many compressed 
nuclei, (X 160.) 

Fte. S. — A traHsversc section through the same optic nerre, Jatl in 
front of the optic commiuure. The tissue on the surface of the nerve 
(to the left of the figure) contains dilated vesHels and large numbers of 
leucocytes, which are also very abundant in the inter-fasoiculor septa, 
and are also infiltrated into the substanoe of the bundles of fibres. 
(X IfiO.) 

PLA.TE XIV. 

Fros. I — 6. Actions of optic disc, nerve, and tract, from a case of 
optic neurili* in tumour qf the outer surface of the right cerebral hemi- 
iphere. (Case 22, p. 279.) 

FiQ. 1. — A lection through nearly the middle of the papilla. The 
swelling is considerable, greater on one side than on the other. The 
commeneement of the retina is displaced some distance from the edge of 
the choroid. The course of the nerve fibres can be well seen, but among 
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and between the bundles lie large numben of nuclei, shown as clots. At 
the bottom of the oentral depression a large vessel is seen emerging ; 
and, as it passes into the tisane, it becomes much narrowed, as if from 
compression in the suhstance of the papilla (cf. next fignr ' 
behind the lamina cribrosa presents many nnclei, but its sheath is 
scarcely distended, {X 15.) 

Fig. 2. — Another ifction of the tame di»c, throngh the deepest part of 
the persistent narrow central depression, A Teasel ia divided lon^- 
tttdinally, and it is seen that neither in the sclerotic ring, i 
does it present any trace of compression. On the right aide, at the 
highest port of the swelling, the acction baa divided a small portion of a 
vein and artery, whioh are shown more highly magnified in the next 
figure. (X H), 

Fii!. 3. —.4 portion of the eeetion shotrii in Fig. 2. Above (at a) ia 
aeen the section of a distended vein, close to the surface. Below [at b) 
ia an obliqne section through a contracted artery with thick walla. In 
the intervening apace, leuoocyte-Iike corpuaclea are densely infiltrated 
among the nerve fibres, the course of which can be distinguished. 
(X 150.) 

Fie. 4. — Part of a Iratuverte lection thmiu/h the optic nerve, half 
an inch buhitid the globe. The connective tissue trabecuho are not 
thickened, but the inner sheath of the nerve (seen on the right) oontaJDa 
a large niunber of corpuscles, and similar corpuscles are snatt«re<l 
among the ner^'c fibres, a little more abundantly than normal. The 
nene presented similar appearances aa far back as the commissure. 

(X ISO.) 

Pis. 5. — A portion of a lojtgitudinai lectiun through one optic tract in 
the unine cate. The corpuscles lying among the nerve fibres are distinctly, 
though moderately, inoroaaed in number. (X 150.) 

Fig. 6. — From the lubsfance of a nnollen dite in tubercular meningitis. 
Collections of leucocyte-like corpuscles lie within a sheath which surronnda 
two vessels, one small, containing a few red blood-corpuscles, the other 
larger, presenting conspicuous fibre cells in its wall and a. few leucocyte- 
like cells in its interior. (X 190.) 

Fto. 7. — Part of a uction of an inflamed papilla in cerebral tumniir. 
(Case 16, p. 267.) 

Transient optic nenritiB had existed three months previously, and had 
returned shortly before death. The section ia juat below the surface of 
the central depression. Two vessels are seen in transverse section, an 
artery (below) and avein (above), with their outer coats greatly thickened 
by substance, presenting slight fibrillation. Below, a small vessel is 
seen distended with blood, and with walls similarly changed. The 
tissue around is infiltrated with corpuscles, (x 100.) 

Fla8. S, 9, & 10, — From a cate of optic neuritit in tumour nf the 
right frontal lobe. (Caae 16, p. 209.) 

Fin. 8. — A tretiim qflhe termination of the optic nerve. The papilla 
presents considerable swelling. The retina is displaced outwards a 
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coDstderfiblc dUUnce, and the nuclear layers ore nt lirst much thickened. 
Cuqiusoles arc scatterud through thw substimce of the swelling, and are 
aggreKated into masges and along Ihe TesaeU, the course of which is 
thus indicated. Through the optic nerve, behind the lamina, there (ltc 
also numerous oorpUKcles, some of which are tdmilarly coUected along 
the vessels. The central vein passes through the sDlerotic ring without 
exhibiting any trace of oompressioD. The sheath of the optic nerve is 
nut distended, (x IS.) 

Fio. 9. — A portion of a traniverie terfioa through the optic nerve 
of the lame eye, midieay betmeen the globe and the optic for ain»n. The 
oorpOBcleB scattered through the nerve fibres are rather more aboDdant 
thaa normal, and there is Bomedegeneration in thenerve fibres, (x 100.) 

Fis. 10. — A trantverae lection of the same nerre jtut in front of the 
mmmiMHre. The bundles of nerve fibres are separated by much fibrous 
ttsaue, containing many nualei, oval aud fusiform. The fasciculi of the 
nerve ore apparently beingp encroached on hy the fibrous tissue, and in 
some an indistinct fibrillation oan be seen passing through them. The 
nerve fibres are much degenerated, and corpuscles are scattered among 
them, (x 100.) 

PLATE XV. 

Fib. 1. — Sediim through the oiilrr part of an ittfUimed papiUa, in a 
caie of defending neuri'tii (PI. XIII. 4—9, Case 3, p. 246, PI. III. 3), 
showing the changes in the commencement of the displaced retina. 
Above, to the right, the section is bounded for a short distance by the 
hyaloid membrane, the margin being oblique from the shape of the 
papillary swelling, (a) The choroidal epithelium. (1) The layer of rods 
and cones with the elastio lamina below it. It is thrown into folds by 
the displaeement. (c) The outer nuclear layer; and [d] the inner nuclear 
layer. On the right these are fused together, apparently by an increase 
of their nuclei, but in the middle of the figure they are still separated by 
the outer molecular layer. (<■) The inner molecular layer, and l^f) the 
ganglion-cell layer, little changed. Towards the left these layer* become 
irrcgidar, the nuclei of the inner nuclear layer bceoming separated, and 
between these groups of nuclei the remains of the vertical fibres of 
Milller can bo seen, (g) The layer of nerve fibres, thickened, and contain - 
ing many lymphoid corpuscles, and several vessels distended with blood ; 
the walla of one being encrusted with leucocytes. To the left the lowest 
layer of nerve fibres curve down and come in contact with the choroid, 
in consequence of the swelling of the papilla, determining thus the dis- 
placement of the retina. (X IdO.) 

Fros. 2 & S.— Section! of ait optic nerve in a eaia of tubercle of the 
eerebeUum and tubercular meningilii : contecutive atrophy. (Case 10, 
p. 274, PI. VI. Fig. 3.) 

Fro. 2.— .< leclinn through Ihe end of the nerve. .The papilla presents 
no prominence, but shows evidence of old neuritis in the displaoemenl of 
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the retiiuJ layers, and in the atruoture of the papilla, all the nerve fibrcB 
having heen deBtroyed. Behind, in the nerve, the seporation between 
the bundles of nerve (ibrea can be distingiiiahed, but the fibren are 
degenerated. The sheath of the optic nerve is greatly distended, and 
delicate trabecultu oonneet the two layers. A vessel is divided longitu- 
dinally, hut neither within the sclerotio ring nor behind it, is it com- 
pressed. Within the papilla, however, its branches are very narrow. 
(X 15.) 

FtB. 3. — A tiyiiiscerse auction tkrnui/K the same optic nwiv near the 
back of the orbit. The tascioiili of degenerated nerve fibres are intll- 
trated with nuclei and cella of irregular size and shape, The septa 
between the bundles are a little thickened, (x 100.) 

Fioe. 4 — 1.— Section through the optic ditc ami nervein ii caec of optic 
neuritis due to chrome cerehHtia (Case 27, p. 286.) 

Flos. 4 & 6 are sections through the termination of the optic nerre. The 
papilla is but slightly swollen, contains, however, many nuclei, and has 
displaced the retinal layers. In Fig. 5 a vein is divided longitudinally, 
and presents no constriction in or behind the sclerotio ring. A small 
portion of an artery tying beside it has been included in the section. In 
Fig. 4, one of tho primarj' branches of the vein is seen to be much 
narrowed in the substance of the papilla (compare PI. XIV. 1). There is 
little distension of the optic sheath. (X 15.) 

Fio. %.—A portion of a section of the optie nerve a short ilitlance 
behind the globe. It contains a large number of corpuscles within its 
fasciculi, (x 100.) 

Flo. 7.— The same optic nerie in front of the commissure. The 
inHttration with corpuscles ia greater than further forwards, and the 
connective tissue septa are thickened and irregular. (X 100.) 

Fio. 8. — A portion of a section through an inflamed papilla in a case 
of tubercular meniiujitis. The chief change is the separation of the 
nerve fibres by round and oval spaces (a'dema). The corpuscles of the 
nerve are unduly numerous and lie in groups, indicating the division 
int« fasciculi. The position of the nuclei is apparently determined by the 
existence of a series of snstentacular fibres which have a direction at 
right angles to the nerve fibres, (x 150.) 

Fio. 9, — Some of these fibres and their nuclei more highly magnified. 
Thciibrea are swollen and some of them present knob-like projections in 
the position of the nuclei, (x 20,) 

Fio. 10— Varicose nerve Jibres from the wme ease. (X 20.) 



PLATE XVI. 

Flu. 1, — Sn-liuii through the sicoUen papilla in n case of olil chronic 
meningitis, with infiammatonj groalhs in the cimrerity tf the brain. 
(Case 4, p. 248, PI. VI. 2.) 

The prominence of the papilla is considerable, its sides steep, and the 
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central dtprestdon larfp:, but not extending more than half way U> the 
level of the uhoroid. The Tes»els within the sclerotic ring show no ago 
of compression. At the edge of the swelling a large vein fonns two 
vertical curves in the substance of the thickened retina, the lower 
curve reaching the inner nuclear layer. The retinal layers are 
displaoiMl. On the right side iba choroidal epithelium has disap- 
peared from the portion from which the retina has been pushed 
away. On the left side the epithelium persists in this situation. The 
edge of the sclerotic opening is <ieen to be straight on the left side, and 
oblique on tho right ; the latter, however, is evidently due to the shape 
of the opening, and not to any stretching by swelling of the nerve, for 
the nerve iibres have a straight oonrse, and do not correspond to the 
edge of the ring, the space between the two being occupied only by the 
transverse fibres of the lamina cribrosa. (X 15.) 

Fib. 2.^-CarjiHScles containmg fatty gUAiika and gramilrt from the 
sithstonce of the papiila sAoion in Fig. 1, and to aggregntiniia of iphieh 
the white ipota shown in Fl. VI. 2 tcere due. (Olj'cerine preparation.) 

The corpuscles are of large size ; some evidently crammed with 
masses of fatty matter ; in many, however, the globules and grannies 
ore aggregated in the centre, and the outc'r part is clearer, although 
highly refracting ; a, b, and c perhaps indicate stages in the formation 
of these bodies. In n a number of globules are simply aggregated 
together ; in A a similar aggregation api)earB in part fused together and 
boimded by a membrane ; in e tho process of nnion has gone stiU 
further. (X ICM).) 

Fig, -J.— Section of tlie retina from the name aiie, some distance from 
the disc, showing un enormously distended vein, occupying in places 
about t^vo-thirds of the thickness of the retina. It jireaents vertical 
curves, and at the lowest part has disturbed the nuclear layers of the 
retina. (X 50.) 

Fio. 4. — From a section of the optic tract, tame ease. The nucleus- 
like Iwdiea are very numerous, and are aggregated into a dense group 
resembling u "miliary" abscess, such as is seen in the medulla in 
hydrophobia. (X 100.) 

FiQ. 5. — Grei/ atrophy of optic nerve; transverse section, midiray 
belmeen the tytball and the optic foramen. The trunk of the nerve was 
grey, and gelatinous in aspect, and was not diminished in size. The 
other optic nerve was healthy. 

The appearances are precisely those seen in oases of grey atrophy of 
both optic nerves, such as is met with in locomotor atoiy. Tho nerve 
fibres are eompletoly degenerated, a granular tissue representing them. 
The normal trabeculio have disappeared, and through the section of the 
nerve are scattered tracts and islets of a slightly fibrillated, in places 
almost homogeneous, colloid looking tissue. These tracts enclose vessels 
which can be distinguished, small in size, and with thickened vralls, in 
the ccntru of each. Tlic fibrillation is concentric to the vessel, and is 
most marked in the periphery of the tissue. Is many parts these trttcts 
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of tissue occupiud a lar|rer areu thuu the dt'gcnoratvd nerve tibniH. 
(X IJO.) 

Fin. 6. — Sfciion of'ii nurmal optic tterve,for compariiiin. 

The tnibcculB are regular and contain only a tew nnclei. Other 
nuclei are spaj-Bcly scattered through the section of the bundles of nerve 
fibres ; the divided ends of the iibres are represented by dots. In many 
sectioDH of the same nerve no nuulci could be seen among the fibres. 
(X ISO.) 

Fiu. i.— Degenerated Jibret of MUUer fivm the retina in a case of 
acule .ilbuminuric retinitis (Case 3», p. 302, PI. X, Fig. 1). Eeoent 
propai'ation. 

The fibres are swollen and cloudy, espeoially in the enlarged citi'cnii- 
ties. Here and there are minute refracting globnles, no doubt fatty, 
and arranged in the fibre in a moniliform rov. (x 'laQ.) 

Fio. 8. — Pruductt of retinal deifencmtion — tome cats. (Iloccnt 
specimen.) 

Two " compound granule corpuscle.i " are seen filled with globules and 
granules of fat. Two other aggregations o( similar character, but 
without an enclosing cell wall. A free fat globule is also seen. Similar 
bodies were very abundant in the opaque parts of the retina, and, by 
their aggregation, had caused the white spots seen in PI. X, 

Via, 9. —Section of the tume retina nfter hariUniitg in Miiller'a fluid, 
shoving the eunilitiun of ccdenta of the retina. 

The section is taken some distance from, the optic diac. The ncrvo- 
fibre layer (a) is normal. In the ganglion-cell layer, no na\e corpuscles 
are to be seen; it is occupied by large spaces apjiarently due to oedema 
around the nerve cells, and from which the nerve cells have fallen out, 
probably in the preparation of the section. Tlie inner molecular layiT (c) 
is normal. The inner nuclear layer [d) is in some parts normal, but is 
interrupted by a forge empty cavity. Other similar cavities lie in tlie 
outer nuclear layer (e), and cause it to be much wider than nurmal. 
The outer nuclear layer [/) presents only indications of a tendency to 
dissociation of its elements. The layer of rods and cones has disappeared 
(post-mortem change), (x 150.) 

Fm. 10. — Section through the tame retina near the disc {in the jMMtioa 
ofent of the ahiU spots shoan in PI. X. 1.) 

The retina is greatly thiekened, as may be observed by compai'ison 
with Fig. 0, which is drawn upon the some soate. It also presents 
evidence of detachment from the choroid. All the layers, except the 
outer nuclear laj-er, participate in the thickening, but it is chiefiy duo to 
the changes in the nerve-fibre layer (o a"), which occupies about one half 
of the thickness of the retina. The inner portion of this is occupied by 
large, round, or oval bodies, some granular, others homogeneous, but all 
certainly the granular and fatty bodies shown in Fig. 6, and altered in 
appearance by the mode of preparing the specimen. Among them are 
clear empty cavities, and many nuclei, t^imilar bodies are scattered, 
although more sparingly, through the outer (lower) half of this layer 
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which contains olmj many nuclei. Ttio ncrvti tibres have a somtwlutt 
irregular couTBe, and are Bcparaled by clear spaces. Several uapillariea 
shown in the aection are oonspicuuUBlf altered. They are dilated; th« 
nuelei upon them are more numerous than normoL On the larger vessel 
the wall is distinctly thickened ut places by a groap of such nuclei. 
Another capillary [near the right edge of the figure] presents a series of 
aneurianial dilatationB, on each of which are one or more nuclei. A 
small flrtory with thickened wall is divided transversely near the lower 
part of the layer. The ganglion-cell layer (6) contains no nerve cells, 
but merely a series of empty cavities with nuclei between them. The 
inner molecular layer (c) presents nearly normal characters, but is 
rendered irregular by the changes in the adjacent layer. The inner 
nuclear layer (li) is changed chiefly by the separation of its constituent 
corpuscles. In places, as on the left, a vertical cleft extends through it, 
currespondingto the positionof some of the vertical fibres. Its outer (lower) 
boundary is very irregular in consequence of the extension of the nuclei 
in places into the next layer, especially along some of the fibres of 
MuUer. The outer molecular layer (ir) is much increased in depth, 
and presents none of its normal appearance. Irregular fibrous tracts 
extend vertically through it (altered fibres of Mullcr) ; the spaces 
between them arc in part occupied by a material which presents delicate 
interlacing fibrilla: and granules ; in part they ore empty. The outer 
nuclear layer (/) is irregular, espedaUy in its inner (upper) surface, 
the nuclei extending in places iuto the last layer along the vertical fibres. 
Outside it is a layer of granular material (/'), which separates it from 
the layer of rods and cones (j). Tlie latter is much thickened ; its 
normal structure is replaced by a very delicate vertical fibrillation, but 
on its inner surface indications of the position of the cones can be 
distinguished. The striation of the layer presents a slight curvature, 
which differs in direction in the outer and inner ports (•/ and y), and the 
transition between the curves together with a few molecules indicates the 
boundary between the inner and outer portions of this layer. A few 
nucleus-like bodies are seen within it. In the outer surface a little 
pigment-epithelium adheres. Below this is an indistinct laminated 
layer (A), the effused material by which the retina is detached from 
the choroid. It presents the same appearance of reticulated fibrillation 
as the substance which occupies the outer molecular layer (i:), but 
presents also an indistinct horiitontal fibrillation, which gives on ap- 
pearance of separate layers, (x mo.) 

Flo. II. — CajiiHarij aneiiritiiis and mricoie capiUariet from the 
rctiiui in a aue of diaheiet with retinal haemorrhage*.' (The vessels are 
shown as suen in a surfaou view of the retina.) 

In the upper part of the figure are a series of capillary anenrimu. 



• The cose in detjuled by Dr. Stephen Uookenzie in the " Ophth. 
no«p. Bop." vol. ix. p. ISO. For the opportunity of cxaminiug prepara- 
tions of the letiua I um indebted to Hr. Nettlenhip. 
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Most of these are eyidently in the side of the vessel three ; (a, 6, e) are 
situated laterally, and one (c) in front. At d an. aneurismal dilata- 
tion is seen to occupy the bifurcation of a vessel. In a and d the cavity 
of the aneurism is empty ; in e both the vessel and the aneurism are 
distended with blood, and the communication between them can be 
distinctly seen. In b and c the aneurisms contain granular material 
the results of degeneration of blood, which had probably coagulated in 
them during life. 

The lower figure (/) represents irregular varicose dilatation of a small 
vessel, which is distended with blood. It is probably a capiUary, but 
the trunks into which it opens were parts of the same vessel. (X 150.) 
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Abeoess of brain, 125 
Ague, 216 
Albnminiiria, 164 
AlbmniiiTiric retinitis, 166 

(-&«*• Retinitis.") 
Alcoholism, chronic, 209 

acute, 210 
Amaurosis, epileptiform, 21 
saturnine, 206 
unemic, 164 
Amblyopia in alcoholism, 209 
diabetes, 178 
mercury poisoning, 212 
silyer poisoning, ib, 
tobacco poisoning, 210 
Anastomoses of retinal artery, 31 
Ansemia, acute, 184 
chronic, 11, 188 
pernicious, 189 
of retinal vessels, 20 
Aneurism, intra-cranial, 135 
of internal carotid, ib. 
of retinal arteries, 16 
capillary, 17 
miliary, ib. 

in Bright' B disease, 165 
cerebral heemorrhage, 117 
diabetes, 179 
Aortic regurgitation, 18, 182 
Artery, internal carotid, aneurinm, 1 35 
thrombosis, 124 
ophthabnic, 27, 124 
Arteries, retinal, 7 
aneurism, 16 
embolism, 28 
variations in size, 16 

{See also " Vessels, retinal.") 
Argyria,212 



Ataxy, locomotor, 149 
Atrophy of optic nerve, 84 
causes, 89 

table of, 94 
congestion preceding, 88 
congestive form, 101 
consecutive, 101 
diagnosis, 104 
from damage to retina, 93 
pathological anatomy, 94 
primary, 90 
secondary, 91 
simple, 84 
symptoms, 96 
treatment, 107 
in cerebral haemorrhage, 119 

softening, 120, 122 

timiours, 134 

chronic alcoholism, 209 
hydrocephalus, 136 

diabetes mellitus, 178 
insipidus, 180 

diphtheria, 220 

erysipelas, 219 

gastro-intestinal disorders, 196 

general paralysis, 161 

hysteria, 160 

injuries to the head, 146 

insular sclerosis, 153 

lateral sclerosis, 153 

lead poisoning, 206 

locomotor ataxy, 149 

loss of blood, 184 

malarial fevers, 219 

neuralgia, 157 

scarlet fever, 215 

syphilis, 203 

tubercular meningitis, 141 
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Atrophy, in typhoid fever, 213 

typhus fever, 212 
Atropine, uao of, ^ 

Bed, examination of patients in, 3 
Blind spot, in neuritis, 56 
Blood, diseases of the, 183 

loss of, effect on retinal vessels, 21 
amaurosis from, 184 
Blows on eye, a cause of atrophy, 93 
Bones, cranial, diseases of, 143 

caries, ib. 

necrosis, 148 

thickening, 144 
Brain, ahscess of, 125 

ansemia of, 114 

diseases of, 113 

hyperaemia of , 114 

inflammation of, ll*') 

injuries to, 147 
Bright* s disease, 164 

arteries in, 13, 164 

optic neuritis in, 78 

retinal changes in, 166 
(iS«f "Retinitis.*') 
Bronchitis, 196 

Capillaries, retinal, aneurisms of, 17 
in Bright* s disease, 165 
in diahetes, 179 
varicose, 17 
Carbon, sulphide of, poisoning by, 212 
Cavernous sinus, thrombosis in, 125 

pressure on, 64 
Cerebral anaemia, 114 

circulation , relation of retinal to, 1 8 
congestion, 114 
diseases, atrophy in, 91 
heemorrhag^, 117 
softening, 119 
from atheroma, 122 
embolism, 120 
syphilitic disease, 122 
(See also ''Bram:') 
Cerebri tis, chronic, 115 
Chiasma, optic, cffcctsof pressureoii, 58 

a cause of atrophy, 92 
Choked disc, 42, 64, 71 
Cholera, 21, 221 
Chorea, 166 



Choroid, morbid states of, 1 1 1 
in leucocythfemia, 195 
tubercles of, 198 
Choroidal arteries, degpeneration, 112 
embolism, t^. 
hcemorrhage in purpura, 195 
Choroiditic atrophy, 104, 204 
Choroiditis, syphiUtic, 203, 204 
Circulation, retinal, 18 
obstruction to, 22 
Colour-vision, examination of, 233 
affection of, in atrophy, 98 
chronic alcoholism, 209 
neuritis, 57 
tobacco poisoning, 211 
Congestion of brain, 114 
of optic disc, 37 
in caries of spine, 154 
cerebral softening, 120 
chronic alcoholism, 209 
diphtheria, 220 
general paralysis, 162 
lead poisoning, 207 
mania, 163 
parotitis, 220 
tobacco poisoning, 210 
with oedema, 40 
Cough, effect on retinal circulation, 23 
Cyanosis, 181 
Cysts in brain, 135 

Daylight, examination in, 3 
Death, ophthalmoscopic signs of, 226 
Dementia, 163 
Diabetes mellitus, 178 

insipidus, 180 
Diarrhoea, 197 

Digestive organs, diseases of, 196 
Diphtheria, 220 
Disc, optic, appearance of, 35 

congestion, 37 
with oedema, 40 

in ancemia, 22 

structure, 35 

variations, 4, 37 

vessels of, 34 

(See also ** Nerve, optic.**) 

Electricity, sensitiveness of retina to, 
in neuritis, 57 
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Electricity in treatment of atrophy, 

107 
Embolism of cerebral artorieS) 28, 120 
of middle meningeal, a cause of 

atrophy, 92, 122 
of retinal artery, 28 
in Bright' s disease, 174 
cerebral embolism, 120 
chorea, 156 
heart disease, 182 
typhoid fever, 214 
capillary, of retina, in pyaemia, 
222 
Emphysema of lungs, 196 
Encephalitis, acute, 115 

chronic, i6. 
Endocarditis, malignant, 183, 224 

septic, 224 
Epilepsy, 167 
Erysipelas, 219 
Examination, methods of, 2 
Excavation of optic disc, 87 

Fever [see «* Relapsing," " Typhoid,'' 

"Typhus," " Scarlet"). 
Field of vision — 

in alcoholism, 209 
atrophy, 97 
neuritis, 56 
tobacco-poisoning, 211 
for colours, 99 
Foramen, optic, narrowing of, 145 

General paralysis of the insane, 161 
Glaucoma, hsemorrhagic, in albumi- 
nuria, 174 
in diabetes, 179 
leucocythsemia, 194 
neuralgia, 157 
Glioma, mistaken for cerebral haemor- 
rhage, 118 
softening, 122 
Gk)ttre, exophthalmic, 156 
Gout, 206 

Growths in the brain, 126 
in the retina, 126 

(See also "Tumours.") 

Haemorrhage, general, 184 
cerebral, 117 



Haemorrhage, cerebral, indication of 
how transmitted, 13 
in optic nerve, 43 
retinal, 24 
symptoms, 26 
in ague, 216 
anaemia, 189 
Bright' s disease, 166 
bronchitis, 196 
cerebral haemorrhage, 117 

softening, 123 
leucocythaemia, 191 . 
malarial fevers, 216 
meningeal haemorrhage, 119 
meningitis, purulent, 138 
tubercular, 141 
pernicious anaemia, 189 
purpura, 196 
optic neuritis, 46 
septicaemia, 224 
scurvy, 196 
Haller, circle of, 34 
Head, injuries to, 146 
Heart, diseases of, 180 
Hemi-neuritis, 43 
Hemiopia from cerebral disease, 59 
pressure on chiasma, ib, 
state of optic nerves in, 91 
Hernia cerebri, 148 
Hydatid cysts in brain, 136 
Hydrocephalus, chronic, 136 

atrophy in, 92 
Hyx>ermetropia, neuritis in, 81 

recog^tion of, 3 
Hysteria, 160 

Insanity, 161 
Ischaemia, retinal, 20 

Jaundice, 197 

Kidneys, diseases of, 166 
Knee-reflex, absence with optic nerve 
atrophy, 151 

Laxdaceous kidney, retinitis with, 166 
Lead-poisoning, 206 
Leucocythaemia, 190 

retinal veins in, 11, 190 

Malarial fevers, 216 
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Uania, 163 

MeasuremcDtB, ophthalmoHCopic, 231 

Hekncliolis, 1S3 

Meninires. hmnorthage into, 119 

growths in, 137 
MeninKitiB, 13H 

cerebro -spinal, opidemio, 143 

('hroiiio, 138 

in wroiiral Ifemurrhsgp, 118 
iicrobrtti tumour, in 
meniniiieal jrwwthn, 13S 
■opticiemiB, 225 

pnmleDt, 138 

mmple, ii. 

syphilitio, U3 

traoTOBtic, 143, 148 

tnbercuUr, 139 
Hensfanul diaorden, 197 
Uenmrial poisoning, 212 
Micrometry, ophthalmoscopic, 331 
MigrainP, 57 
Milinrjr ubw^fwa in optic tracts, 117 

Hnmps, 220 
Myelitis, 149 

Nerve fibres, opaque, 6, 110 
Nerve, optic, atrophy of, 84 
(Sm "Atrophy.") 
changes ia, 34 
oongestioii, 37 
}iif1ammiitioi],40 

{See " Nmiritin.") 

morbid Btateo of, 37 

tnink of, ohangOA in, S3 

sbeatli ot, 36 

(S« "Sheath.") 

Nervnns ayittam, dJMMes of, 113 

fnnctiona], IflO 
Nouralgin, 137 
Neiiritin, tiptic, 40 

descending, 42, S4 
frequenej-, 70 
in ctMebral tumour, 1 26 
tubercular meningitis, 142 
intni-ocular (papiUitin) , 40 
oaiuee, 61 
diagnoids, 76 
ptkthologioal snatfimy. TiO 



second attacks, 49 



iiuilataral, 130 

varieties, 74 
in alcoboUsm, 209 
amemia, acuta, 186 

chronio, 189 

pemicioiw. 90 
aneuriKm -of internal carotid, 136 
Bright' « dlBf aw, 78,170 
brcnchitiit, Bti 
carioa of sphenoid bone, 114 
nerebral abBcww, 12S 

softening, 120 

tomonr, 78, 126 
chorea, 166 
diabetes, IBO 
epilepsy, 169 
^i-utTBl liaralynirt, 162 
hydrocephalus, 136 
hypermetropia, 81 
injnries to tiie head, 146 

spine, 156 
laceration of the brain, 147 
lonil poisaning, 81,207 
leuooi'ythiemifl, 194 
lowiofhlood. 186 
malarial fever, 218 
measles, 214 
mc-ningcul tiimourw, 137 
meuingiti.1, 39 

tubercular, 110 
menatrual disorders, 197 
myelitis, 149 
scarlet fever, 216 
syphilis, 203 
typlinid fevor, 213 
lil-hiir- fever i*. 
Neutitia, retro-ocular, 76 

from orbital dinea^c, 93 
Neuro-retinitia, 46 

in malarial fereni, 2 1 8 

(Edema of optic papilla, 40 
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(Edema of optio papilla in tubercular 
meningitis, 140 

of retina in Bright* 8 disease, 172 
Ophthalmia, pysemio, 222 
Ophthalmic artery, thrombosis in, 27, 

124 
Ophthalmoscope, on learning the, 229 

forms of, 228 

use of, in medicine, I 
Ophthalmoscopy, medical, objectH, 1 
Orbit, diseases of, 145 

inflammation, ib. 

injuries, ib. 

tumours, 146 

Pallor of optic disc in ansBmia, 188 

in atrophy, 84 
Papilla, optic, 35 
PapilUtis, 36, 41 

(5«?aZM "Neuritis.") 
Papillitic atrophy, 101 
Parotitis, 220 
Perineuritis, 44 

retro-ocular, 76 
Periyasoular changes in retina, 15 

in Bright's disease, 165 
Pernicious annmia, 189 
Phthisis, 196 
Plethora, 183 

Pressure, intra -cranial, relation to optic 
neuritis, 63, 67 

intra-ocular, influence on circula- 
tion, 18 

on apparent size of vessels, 1 1 
Puliation of retinal vessels— 

arterial, 18 

capillary, 19 

veins, t^. 
rhythmical, 20 
Purpura, 195 
Pyaemia, 221 

Reflex theory of optic neuritis, 66, 72 
Befraction, estimation of, 3 
Relapsing fever, 214 
Betina, affection in neuritis, 48 
tubercular meningitis, 139 
aneurisms in, 16 

detachment of, in Bright's disease, 
174 



Betina, growths in, 109 

haemorrhage in, 24 

morbid states of, 107 

vessels of, 20 
(fi-M "Vessels.") 

white spots in, 108 
Betinitis, albuminuric, 166 

anatomical changes, 171 

complications, 174 

course, 175 

degenerative form, 168 

diagnosis, 175 

forms, 168 

heemorrhagic form, 169 

inflammatory form, id. 

in leuoocythsemia, 194 

neuritic form, 170 

degenerative changes from, 176 

diabetic, 178 

from loss of blood, 188 

leucocytheemic, 191 

pigmentosa, 204 

rheumatic, 205 

septic, 223 

syphilitic, 203 
Rheumatism, acute, 216 

chronic, 205 

Scarlet fever, 215 
Sclerosis of cord, insular, 153 
lateral, ib. 
posterior, 149 
of optic nerve, 154 
Scurvy, 196 
Septicaemia, 221 
Sexual organs, diseases of, 197 
Sheath of optic nerve, 35 
distension of, 53 
effect on veins, 10 
in laceration of brain, 147 
relation to neuritis, 65, 69 
to excess of sub- arachnoid 
fluid, 68 
haemorrhage into, in meningeal 
haemorrhage, 119 
Sight, how affected in neuritis, 57 

in intra-cranial disease, 58 
Silver poisoning, 212 
Sinus, cavernous, effects of pressure 
on, 64 
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SinuB, thrombosu in, 125 
Skin, diseases of the, 198 
Skull, fracture of the, 147 
Small-pox, 216 
Spinal cord, diseases, 149 

{See alto ** Sclerosis*' and 
" MyeUtis.") 
Spine, caries of, 154 

injuries to, 165 
Staphyloma, posterior, 5, 106 
Stauungs papilla, 42, 64 
Strangulation in optic neuritis, 45 

mechanism, 72 
Sulphide of carbon, poisoning by, 212 
Sunstroke, 114 

Syncope, retinal vessels in, 23, 115 
Syphilis, 202 

inherited, 203 
Syphilitic disease of vessels, 122 

Tension, intra-ocular, influence on 

droulation, 18 
Test-types, 237 
ThrombofliB in cerebral vessels, 125 

internal carotid, 124 

ophthalmic artery, 27 

retinal vessels, t^. 
Tissue, white, in front of disc, 5 
Tobacco poisoning, 210 
TonsiUitis, 220 

Tracts, optic, changes in atrophy, 
96 
neuritis, 63 
Tubercles of choroid, 198 

in tubercular meningitis, 139 

of optic nerve, 201 

of retina, ib. 
Tubercular meningitis, 139 
Tuberculosis, 198 
Tumour of brain, 126 

atrophy in, 134 

neuritis in, 78, 126 
Typhoid fever, 213 

diagfnosis of from septicaemia, 226 
Typhus fever, 212 

Urinary system, diseases of, 164 



Variola, 216 

Vaso-motor theory of neuritis, 66 

Vein, orbital, communication with 

facial, 64 
Veins, retinal, atony of, 10 
dilatation of, ib, 
diminution in size of, 12 
increased width of, 10 
in anaemia, 188 
cyanosis, 181 
death, 226 
leuoocythasmia, 190 
neuritis, 46 
varicose, 10 
Venesection, effect on blood, 21 
Vessels, retinal, anaemia of, 20 
arrangement, 13 
atheroma, 15 
calcification, 15 
congestion, 22 
course, 14 
degeneration, 16 
in atrophy, 88 
Bright*s disease, 164 
convulsions, 21 
general paralysis, 162 
neuritis, 46 
reflection from, 8 
BclerosiH of, 16 
size, 7 

variations in, 8 
structural changes, 14 
tissue around, 14 
wall of, thickened, 16 
visibility, 7 

(See also <* Arteries.**) 
Vision («w "Sight"). 

colour {tee <* Colour- vision'*). 
Vitreous, hasmorrhage into, 24 
in Bright*8 disease, 174 
diabetes, 179 
opacity of, in diabetes, i^. 
in pyaemia, 222 

Whooping cough, 220 

Xanthelasma, 167 
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a System of Human Anatomy by Ebasmus Wilson, F.R.C.S., F.R.S. 
Ninth Edition, by G. Buchanan, M.A., M.D., Professor of Clinical 
Surgery in the University of Glasgow, and Henbt E. Clabk, F.F.P.S., 
Lecturer on Anatomy at the Glasgow Royal Infirmary School of 
Medicine. Crown 8vo, with 371 Engravings, 14s. {l^^l 

ATLAS OF TOPOGRAPHICAL ANATOMY, 

after Plane Sections of Frozen Bodies. By Wilhelm Bbaxtne, 
Professor of Anatomy in the University of Leipzig. Translated by 
Edward Bellamy, F.R.C.S., Surgeon to, and Lecturer on Anatomy, 
&c., at, Charing Cross Hospital. With 34 Photo-lithogi'aphic Plates 
and 46 Woodcuts. Large Imp. 8vo, 40s. [1877] 

THE ANATOMICAL REMEMBRANCER; 

or. Complete Pocket Anatomist. Eighth Edition, 32mo, 3s. 6d. ^^876} 

THE STUDENT'S GUIDE TO THE PRACTICE OF MEDICINE, 
by Matthew Chabtebis, M.D., Professor of Medicine in Anderson's 
College, and Lecturer on Clinical Medicine in the Royal Infirmary, 
Glasgow. Second Edition, with Engravings on Copper and Wood, 
fcap. 8vo, 68. 6d. C1878] 

THE MICROSCOPE IN MEDICINE, 

by Lionel S. Beale, M.B., F.R.S., Physician to King's College 
Hospital. Fourth Edition, with 86 Plates, Svo, 21s. [^877] 

HOOPER'S PHYSICIAN'S VADE-MECUM ; 

or. Manual of the Principles and Practice of Physic, Ninth Edition 
by W. A. Gut, M.B., F.R.S., and John Hablet, M.D., F.R.C.P. 
Fcap Svo, with Engravings, 12s. 6d. C1874] 

A NEW SYSTEM OF MEDICINE ; 

entitled Recognisant Medicine, or the State of the Sick, by 
Bholanoth Bose, M.D., Indian Medical Service. Svo, 10s. 6d. C1877] 

BY THB SAME AT7TH0B. 

PRINCIPLES OF RATIONAL THERAPEUTICS. 

Commenced as an Inquiry into the Relative Talue of Quinine and 
Arsenic in Ague. Svo, 4s. [1H77] 

CLINICAL MEDICINE : 

Lectures and Essays by Balthazab Foster, M.D., F.R.C.P. Lond., 
Professor of Medicine in Queen's College, Birmingham. Svo, 10s. 6d. 

[1874J 

CLINICAL REMINISCENCES: 

By Pbtton Blakiston, M.D., F.R.S. Post Svo, 3s. 6d. HSTS] 
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THE STUDENT'S GUIDE TO MEDICAL DIAGNOSIS. 

by Samuel Fbnwick, M.D., F.R.O.P., Physician to the London 
Hospital. Fourth Edition, fcap. 8vo, with 106 Engravings, 6a. 6d. n876j 

A MANUAL OF MEDICAL DIAGNOSIS, 

by A. W. Barclay, M.D., F.R.C.P., Physician to, and Lecturer on 
Medicine at, St. George's Hospital. Third Edition, fcap 8vo, lOs. 6d. 

C1876[ 

CLINICAL STUDIES: 

Illustrated by Cases observed in Hospital and Private Practice, by Sir 
J. Rose Oobmack, M.D., F.R.S.E., Physician to the Hertford British 
Hospital of Paris. 2 vols., post 8vo, 20s. [1876] 

ROYLE'S MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 
Sixth Edition by John Habley, M.D., F.R.C.P., Assist^mt Physician 
to, and Joint Lecturer on Physiology at, St. Thomas's HospitaL Crown 
Svo, with 139 Engravings, ISs. [1^76] 

PRACTICAL THERAPEUTICS : 

A Manual by E. J. Waring, M.D., F.R.C.P. Lond. Third Edition, 
fcap Svo, 128. 6d. [Wlj 

THE ELEMENTS OF THERAPEUTICS. 

A Clinical Guide to the Action of Drugs, by C. BiNZ, M.D., Prof essor 
of Pharmacology in the University of Bonn. Translated and Edited 
with Additions, in Conformity with the British and American Phar- 
macopcciaa, by Edwabd I. Spabks, M.A., M.B. Oxon., foimerly 
Radcliffe Travelling Fellow. Crown Svo, Ss. 6d. [is<77] 

THE NATIONAL DISPENSATORY; 

containing the Natural History, Chemistry, Pharmacy, Actions and 
Uses of Medicines, including those recognised in the Pharmacoposias of 
the United States and Great Britain. By Alfbed Stille, M.D., and 
John M. Maisch, Ph. D. 162S pp., with 201 Engravings, royal Svo, 
31s. nb79j 

THE STUDENT'S GUIDE TO MATERIA MEDICA, 

by John C. Thobowoood, M.D., F.R.C.P. Lond., Physician to the 
City of London Hospital for Diseases of the Chest. Fcap Svo, with 
Engravings, 6s. 6d. [1874] 

MATERIA MEDICA AND THERAPEUTICS : 

(Vegetable Kingdom), by ChablesD. F. Phillips, M.D., F.R.C.S.E. 

Svo, ISs. [1874J 

DENTAL MATERIA MEDICA AND THERAPEUTICS, 

Elements of, by James Stocken, L.D.S.R.C.S., Lecturer on Dental 
Materia Medica and Therapeutics to the National Dental Hospital. 
Second Edition, Fcap Svo, 68. 6d. [1878] 

THE DISEASES OF CHILDREN : 

A Practical Manual, with a Formidary, by Edwabd Ellis, M.D., 
late Senior Physician to the Victoria Hospital for Children. Third 
Edition, crown Svo, 7s. 6d. [1878] 
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THE WASTING DISEASES OF CHILDREN, 

by Eustace Smith, M.D., F.R.O.P. Lend., Physician to the King of 
the Belgians, Physician to the East London Hospital for Children. 
Third Edition, post 8vo, S&. 6d. [1878] 

BY THE SAME AUTUOB, 

CLINICAL STUDIES OF DISEASE IN CHILDREN. 

Post 8vo, 7s. 6d. [l«7C] 

INFANT FEEDING AND ITS INFLUENCE ON LIFE ; 

or, the Causes and Prevention of Infant Mortality, by Cuarles H. F. 
RouTH, M.D., Senior Physician to the Samaritan Hospital for Women 
and Children. Third Edition, fcap 8vo. 7s. 6d. [1876] 

COMPENDIUM OF CHILDREN'S DISEASES : 

A Handbook for Practitioners and Students, by Johann Steiner, 
M.D., Professor in the University of Prague. Translated from the 
Second German Edition by Lawson Tait, F.R.CS., Surgeon to the 
Birmingham Hospital for Women. 8vo, 12s. 6d. nB74] 

THE DISEASES OF CHILDREN: 

Essays by WILLIAM Henry Day, M.D., Physician to the Samaritan 
Hospital for Diseases of Women and Children. Second Edition, fcapSvo. 

[In the Pkbs] 

PUERPERAL DISEASES: 

Clinical Lectures by FoRDYCE Barker, M.D., Obstetric Physician 
to Bellevue Hospital, New York. Svo, 15s. [1874] 

THE STUDENT'S GUIDE TO THE PRACTICE OF MIDWIFERY, 
by D. Lloyd Roberts, M.D., F.R.C.P., Physician to St. Mary's Hos- 
pital, Manchester. Second Edition, fcap. Svo, with 111 Engravings. Ts. 

OBSTETRIC MEDICINE AND SURGERY, ^^^'^^ 

Their Principles and Practice, by F. H. Ramsbotham, M.D., F.R.C.P. 
Fifth Editi(m, Svo, with 120 Plates, 228. [1867] 

OBSTETRIC SURGERY: 

A Complete Handbook, giving Short Rules of Practice in every Emer- 
gency, from the Simplest to the most Formidable Operations connected 
with the Science of Obstetricy, by Charles Clay, Ext.L.R.C.P. Lond., 
L.R.C.S.E., late Senior Surgeon and Lecturer on Midwifery, St. 
Mary's Hospital, Manchester. Fcap Svo, with 91 Engravings, 6s. 6d. 

SCHROEDERS MANUAL OF MIDWIFERY, ^^'^'^ 

including the Pathology of Pregnancy and the Puerperal State. 
Translated by Charles H. Carter, B. A., M.D. Svo, with Engrav- 
ings, 12s. Gd. [1873] 

A HANDBOOK OF UTERINE THERAPEUTICS, 

and of Diseases of Women, by E. J. Tilt, M.D., M.R.C.P. Fourth 
Edition, post Svo, lOs. [1878] 

BY THE SAMB AUTHOB, 

THE CHANGE OF LIFE 

in Health and Disease : a Practical Treatise on the Nervous and other 
Affections incidental to Women at the Decline of Life. Third Edition, 
Svo, lOs. 6d. [1870] 
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OBSTETRIC OPERATIONS, 

including the Treatment of Haimorrhage, and forming a Guide to the 

Management of Difficult Labour; Lectures by Robert Babnbs, M.D., 
F.R.C.P., Obstetric Physician and Lecturer on Obstetrics and the Dis- 
eases of Women and Children at St. George's Hospital. Third ISdition, 
8vo, with 124f Engravings, 18s. [1875] 

BT THE SAME ATTTHOS, 

MEDICAL AND SURGICAL DISEASES OP WOMEN : 

a Clinical History. Second Edition, Svo, with 181 EngraYings, 288. 

L1878] 

THE DISEASES OP WOMEN. 

By Charles West, M.D., F.R.C.P. Revised and in part Re-written 
by the Author, with numerous Additions by J. Matthews Duncan, 
M.D., Obstetric Physician to St. Bartholomew's Hospital. Fourth 
Edition, Svo, 16s. C187»] 

OBSTETRIC APHORISMS: 

for the Use of Students commencing Midwifery Practice by J. G. 
SwAYNE, M.D., Considting Physician-Accoucheur to the Bristol 
General Hospital, and Lecturer on Obstetric Medicine at the Bristol 
Medical School. Sixth Edition, fcap 8vo, with Engpi^vings, 3s. 6d. [i876] 

DISEASES OF THE OVARIES : 

their Diagnosis and Treatment, by T. Spencer Wells, F.R.O.S., 
Surgeon to the Queen's Household and to the Samaritan HospitaL 
8vo, with about 150 Engravings, 21s. PW] 

PRACTICAL GYNECOLOGY : 

A Handbook of the Diseases of Women, by Heywood Smith, M.D. 

Oxon., Physician to the Hospital for Women and to the British Lying- 
in Hospital. With Engravings, crown 8yo, 5s. 6d. [1877] 

THE PRINCIPLES AND PRACTICE OF GYNECOLOGY. 

By Thomas Addis Emmet, M.D., Surgeon to the Woman's Hospital 
of the State of New York. With 130 Engi-avings, 8vo, 24r8. Cl87»] 

RUPTURE OF THE FEMALE PERINEUM, 

Its treatment, immediate and remote, by George G. Bantock, M.D., 
Surgeon (for In-patients) to the Samaritan Free Hospital for Women 
and Children. With 2 plates, 8yo, Ss. 6d. [1878] 

PAPERS ON THE FEMALE PERINEUM, &c., 

by James Matthews Duncan, M.D., Obstetric Physician to St. Bar- 
tholomew's Hospital. 8vo, 63. [^878] 

INFLUENCE OF POSTURE ON WOMEN 

In Gynecic and Obstetric Practice, by J. H. Avelino, M.D., Physi- 
cian to the Chelsea Hospital for Women, Vice-President of the 
Obstetrical Society of London. 8vo, 6s. [1878] 

THE NURSE'S COMPANION: 

A Manual of General and Monthly Nursing, by Chables J. Culling- 
WOBTH, Surgeon to St. Mary's Hospital, Manchester. Fcap. 8vo, 
28. 6d. l[iS7G 
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A MANUAL FOR HOSPITAL NURSES 

and others engaged in Attending on the Sick by Edwabd J. DoM- 
viLLE, L.R.C.P., M.R.C.S., Surgeon to the Exeter Lying-in Charity, 
Third Edition, crown 8vo, 28. 6d. C1878] 

LECTURES ON NURSING, 

by William Robebt Smith, M.B., Honorary Medical Officer, 
Hospital for Sick Children, Sheffield. Second Edition, with 26 En- 
gravings. Post 8vo, 6s. [1878] 

HANDBOOK FOR NURSES FOR THE SICK, 

by Zepherina P. Veitch. Second Edition, crown 8vo, 3s. 6d. P87«] 

A COMPENDIUM OP DOMESTIC MEDICINB 

and Companion to the Medicine Chest ; intended as a Source of Easy 
Reference for Clergymen, and for Families residing at a Distance 
from Professional Assistance, by John Savory, M.SA. Ninth 
Edition, 12mo, 5s. [1878] 

HOSPITAL MORTALITY 

being a Statistical Investigation of the Returns of the Hospitals of 
Great Britain and Ireland for fifteen years, by Lawson Tait, F.R.C.S., 
F.S.S. 8vo, 8s. 6d. [1877] 

THE COTTAGE HOSPITAL: 

Its Origin, Progress, Management, and Work, l>y Henry 0. Burdbtt, 
the Seaman's Hospital, Greenwich. With Engravings, crown 8yo, 
7s. 6d. [18771 

WINTER COUGH : 

(Catarrh, Bronchitis, Emphysema, Asthma), Lectures by Horace 
DOBELL, M.D., Considting Physician to the Royal Hospital for Diseases 
of the Chest. Third Edition, with Coloured Plates, 8vo, 10s. 6d. PW] 

BY THE SAME AVTHOB, 

LOSS OF WEIGHT, BLOOD-SPITTING, AND LUNG DISEASE. 
With Chromo-lithograph, 8vo, 10s. 6d. [1£78] 

CONSUMPTION : 

Its Nature, Symptoms, Causes, Prevention, Curability, and Treatment. 
By Peter Gowan, M.D., B. Sc., late Physician and Surgeon in 
Ordinary to the King of Siam. Crown 8vo. 5s. [1878 

NOTES ON ASTHMA ; 

its Forms and Treatment, by John C. Thorowgood, M.D. Lond., 

, P.R.C.P., Physician to the Hospital for Diseases of the Chest, Yictoria 

Park. Third Edition, crown 8vo, 4s. 6d. C1878] 

ASTHMA 

Its Pathology and Treatment, by J. B. Berkart, M.D., Assistant 
Physician to the City of London Hospital for Diseases of the Chest. 
8vo, 7s. 6d. [1878] 

DISEASES OF THE HEART : 

Their Pathology, Diagnosis, Prognosis, and Treatment (a Manual), 
by Robert H. Semple, M.D., F.R.C.P., Physician to the Hospital for 
Diaeasea of the Throat. 8vo, 8s. 6d. tiW] 
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PROGNOSIS IN CASES OF VALVULAR DISEASK OP THI 
H«.'art, by Thomas B. Peacock. M.D., F.R.C.P., Honorary Consult 
intf Pliysiriiin to St. Thoiiiiis's Hospitiil. 8vo, Ss. 6d. l1W7 

CHRONIC DISEASE OP THE HEART: 

Its HcariiiLjs upon Pn'':fnaury, Parturition and Childbinl. By Anoui 
MAcnoNAi.n, M.D., F.R.S.E., Pliysician to, and Clinical Ijocturer oi 
the Disfasfs of Women at, the Edinburgh Royal Infirmary. Witl 
Eni^raviiij^H, Svo, 8s. Gd. [IbTs 

PHTIlisiS : 

In a scrips of Clinical Studios, by Austin Flint, M.D., Professor o 
the Principles and Practice of Medicine and of Clinical Medicine ii 
the Bellevue llosjiital Medical College. 8vo, IGs. lI*7j 

BY THE 8AM B AUTHOR, 

A MANUAL OF PERCUSSION AND AUSCULTATK^N, 

of the Pliysieal Diagnosis of Diseases of the Lungs and Heart, and o 
Tlioracic Aneurism. Post 8vo, 6s. ()d. l1*7^ 

DIPHTHERIA: 

its Natiin." and Treatment, Varieties, .and Local Expressions, h] 
MoiiKLii Mackenzie, M.D., Physician to the Hospital for Diseases o 
the Thniat. Crown Svo, Ss. [1878 

DISEASES OF THE HEART AND AORTA, 

By TiiOiMAS Hayden, F.K.Q.C.P. Irel., Physician to the Mate 
Miserirordiii; Hospital, Dublin. With 80 Engravings. Svo, 25s. ri*7a 

DISEASES OF THE HEART 

and of the Lungs in Connexion tlierewith— Notes and Observationi 
by TiKKMAS Shapter, M.D., P.R.C.P. Lond., Senior Physician to th< 
Devon and Exeter Hospital. 8vo, 7s. 6d. dWJ 

DISEASES OF THE HEART AND AORTA : 

Clinical Lectures by Geoboe W. Balpoub. M.D., F.R.C.P., Physiciai 
to, and Lecturer on Clinical Medicine in, the Royal Infirmary, Sdin 
burgh. Svo, with Engravings, 128. Cd. [1876 

PHYSICAL DIAGNOSIS OP DISEASES OP THE HEART. 

Lectures byARTiiUB E. Sansom, M.D., F.R.C.P., Assistant Pliysiciai 
to the London Hospital. Second Edition, with Engravings, fcap. Svo 
•Is. Gd. [1876; 

TRACHEOTOMY, 

especially in Relation to Diseases of the Larynx and Trachea, bj 
PuGiN TnoKNTON, M.R.C.S., late Surgeon to the Hospital for Disease! 
of the Throat. With Photographic Plates and Woodcuits, 8vo, Ss. 6d. 

[1876 

50RE THROAT: 

Its Nature, Varieties, and Treatment, including the Connexion 
between Affections of the Throat and other Diseases. By Prosseh 
James, M.D., Lecturer on Materia Medica and Therapeutics at the 
London Hospital, Physician to the Hospital for Diseases of the Throat 
Third Edition, with Coloured Plates, 58. 6d. L187hj 
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SYPHILIS OP THE LARYNX 

(Lesions of the Secondary and Intermediate Stages). Lectures 

delivered at the Hospital for Diseases of the Throat and Chest, 

London, by W. Macneill Whistlee, M.D., M.R.O.P., Physician to 

the Hospital; HonoraiT^ Physician to the National Training School 

for Music. With Engravings, crown 8vo, 4s. [1^79] 

WINTER AND SPRING 

on the Shores of the Mediterranean. By Henry Bennet, M.D. 

Fifth Edition, post 8vo, with numerous Plates, Maps, and Engravings, 
12s. 6d. [1874J 

BY TITE SAME ATTTHOS 

TREATMENT OF PULMONARY CONSUMPTION 

by Hygiene, Climate, and Medicine. Third Edition, 8vo, 7s. 6d. C1878J 

PRINCIPAL HEALTH RESORTS 

of Europe and Africa, and their Use in the Treatment of Chronic 

Diseases. A Handbook by Thomas More Madden, M.D., M.R.I.A., 

Vice-President of the Dublin Obstetrical Society. 8vo, lOs. [1^76] 

THE BATH THERMAL WATERS : 

Historical, Social, and Medical, by John Kent Spender, M.D., 

Surgeon to the Mineral Water Hospital, Bath. With an Appendix 

on the Climate of Bath by the Rev. L. Blomefield, M.A., F.L.8., 

P.G.S. 8vo, 78. 6d. [1877] 

ENDEMIC DISEASES OP TROPICAL CLIMATES, 

with their Treatment, by John Sullivan, M.D., M.R.C.P. Post 8vo, 

6s. [1877] 

DISEASES OF TROPICAL CLIl^LA^TES 

and their Treatment : with Hints for the Presei-vation of Health in the 

Tropics, by James A. Horton, M.D., Surgeon-Major, Army Medical 

Department. Second Edition, post 8vo, 12s. 6d. P879] 

HEALTH IN INDIA FOR BRITISH WOMEN 

and on the Prevention of Disease in Tropical Climates by Edward J. 

Tilt, M.D., Consulting Physician- Accoucheur to the Famngdon 

General Dispensary. Fourth Edition, crown Svo, 5s. [1875] 

BURDWAN FEVER, 

or the Epidemic Fever of Lower Bengal (Causes, Symptoms, and 

Treatment), by Gopaul Chunder Roy, M.D., Surgeon Bengal 

Establishment. New Edition, Svo, 5s. [1876] 

BAZAAR MEDICINES OF INDIA 

and Common Medical Plants : Remarks on their Uses, with Full Index 

of Diseases, indicating their Treatment by these and other Agents pro- 
curable throughout India, &c., by Edward J. Waring, M.D., F.R.C.P. 
Lond., Retired Surgeon H.M. Indian Army. Third Edition. Fcap 
Svo, 5s. [1875] 

SOME AFFECTIONS OF THE LIVER 

and Intestinal Canal ; with Remarks on Ague and its Sequelae, Scurvy, 

Purpura, &c., by Stephen H. Ward, M.D. Lond., F.R.C.P., Physician 

to the Seamen's Hospital, Greenwich. Svo, Ts. [^^72] 
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DISEASES OF THE LIVER : 

Lettsomian Lectures for 1872 by S. O. Habebshok, M.D., F.R.C.P., 
Senior Phjeicion to Guy's Hospitiil. Post 8vo, Ss. 6d. (1872] 

BT THE SAME AUTHOB, 

DISEASES OF THE STOMACH : DYSPEPSIA. 

Third Edition, crown 8vo, Ss. C13791 

BY THE SAME ATTTHOH 

PATHOLOGY OP THE PNEUMOGASTRIC NERVE, 

being the Lumleian Lectures for 187(3. Post Svo, 3s. 6d. H^TT] 

BY THE SiMB AVTUOB, 

DISEASES OF THE ABDOMEN. 

comprisiuj^ tliose of the Stomach and other paj*tB of the Alimentarj 

Canal, (Esophagus, Caecum, Intestines, and Peritoneum. Third 

Edition, with 5 Plates, 8vo, 21s. C1S78] 

FUNCTIONAL NERVOUS DISORDERS : 

Studies by C. Handfield Jones, M.B., F.R.C.P., F.R.S., FhyBician 

to St. Mai-y's Hospital. Second Edition, 8vo, 18s. [1870] 

LECTURES ON DISEASES OF THE NERVOUS SYSTEM. 

by Samuel Wilks, M.D., F.R.S., Physician to, and Lecturer on 

Medicine at, Guy's Hospital. 8vo, 15b. [1878] 

NERVOUS DISEASES: 

their Description and Treatment, by Allen McLane Hamilton. M.D., 

Physician at the Epileptic and Paralytic Hospital, Blackwell's Xsland. 

New York City. Roy. 8vo, with 53 Illustrations, 14s. C1878] 

NUTRITION IN HEALTH AND DISEASE : 

A Contribution to Hygiene and to Clinical Medicine. Bj Henby 

Bennet, M.D. Third (Library) Edition. 8vo, 7s. Cheap Edition. 

Fcap. 8vo, 2s. 6d. tl8773 

POOD AND DIETETICS, 

Physiologically and Tlierapeutically Considered. By Fbedebick W. 

PAvr, M.D., F.R.S., Physician to Guy's Hospital. Second Edition. 

8vo, 15s. C187S] 

BY THE SAME AUTUOB. 

CERTAIN POINTS CONNECTED WITH DIABETES 

(Croonian Lectures). 8vo, 4s. 6d. [1878] 

HEADACHES : 

their Causes, Nature, and Treatment. By William H. Day, M.D.. 
Physician to the Samaritan Free Hospital for Women and Children. 
Second Edition, crown 8vo, with Engravings. 68. 6d. [1878] 

IMPERFECT DIGESTION : 

its Causes and Treatment by Abthub Leased, M.D., F.R.O.P., 
Senior Physician to the Great Northern Hospital. Sixth Edition, 
fcap 8vo, 4s. 6d. C18751 

MEGRIM, SICK-HEADACHE, 

and some Allied Disorders : a Contribution to the Pathologfy of Nerve- 
Storms, by Edward Liyeino, M.D. Cantab., F.R.C.P., Hon. Fellow 
of King's College, London. 8vo, with Coloured Plate, ISs. [^878] 
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NEURALGIA AND KINDRED DISEASES 

of the Nervous System : their Nature, Causes, and Treatment, with a 
series of Cases, by John Chapman, M.D., M.R.C.P. 8vo, 14s. P873] 

THE SYMPATHETIC SYSTEM OF NERVES: 

their Physiology and Pathology, by A. Eulenbubo, Professor of 
Medicine, University of Greif swald, and Dr. P. Guttmann, Priva Docen 
in Medicine, University of Berlin. Translated by A. Napiee, M.D., 
F.F.P.S. 8vo, 58. C1879] 

RHEUMATIC GOUT. 

or Chronic Rheumatic Arthritis of all the Joints; a Treatise by 
Robert Adams, M.D., M.R.I.A., late Surgeon to H.M. the Queen in 
Ireland, and Regius Professor of Surgeiy in the University of Dublin. 
Second Edition, 8vo, with Atlas of Plates, 21s. C1878) 

GOUT, RHEUMATISM, 

and the Allied Affections; with a chapter on Longevity and the 
Causes Antagonistic to it, by Peter Hood, M.D. Second Edition, 
crown Svo, 10s. 6d. Cl^3 

RHEUMATISM : 

Notes by Julius Pollock, M.D., F.R.C.P., Senior Physician to, and 
Lecturer on Medicine at. Charing Cross Hospital. Second Edition, 
with Engravings, fcap. Svo, 3s. 6d. ti87»3 

CERTAIN FORMS OF CANCER, 

with a New and successful Mode of Treating it, to which is prefixed a 
Practical and Systematic Description of all the varieties of this Disease, 
by Alex. Marsden, M.D., F.R.C.S.E., Consulting Surgeon to the 
Royal Free Hospital, and Senior Surgeon to the Cancer Hospital. 
Second Edition, with Coloured Plates, Svo, 8s. 6d. C1878] 

DISEASES OF THE SKIN : 

a System of Cutaneous Medicine by Erasmus Wilson, F.R.C.S., 
F.R.S. Sixth Edition, Svo, ISs., with Coloured Plates, 36s. C18«7] 

BY THB BAIIB AVTHOB, 

LECTURES ON EKZEMA 

and Ekzematous Affections: with an Introduction on the General 
Pathology of the Skin, and an Appendix of Essays and Cases. Svo, 

10s. 6d. ' ALSO, C1870] 

LECTURES ON DERMATOLOGY : 

delivered at the Royal College of Surgeons, 1S70, 6s. ; 1871-3, 10s. 6d., 
1874-5. 10s. Gd. ; 1876-8, 10s. 6d. 

ECZEMA : ^ 

by McC all Anderson, M.D., Professor of Clinical Medicine in the Uni- 
versity of Glasgow. Third Edition, Svo, with Engravings, 7s. 6d. C1874] 

BY THB SAMB AUTHOB, 

PARASITIC AFFECTIONS OF THE SKIN 

Second Edition, Svo, with Engravings, 78. 6d. Cl8C8j 
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ATLAS OF SKIN DISEASES : 

a series of Illustrations, with Descriptive Text and Notes npon Treat- 
ment. By TiLBUEY Fox, M.D., F.R.C.P., Phyaician to the Department 
for Skin Diseases in University College Hospital. With 72 Colonred 
Plates, royal 4to, half morocco, £6 Gs. CWj 

PSORIASIS OR LEPRA, 

by Geouge Gaskoin, M.R.C.S., Surgeon to the British Hospital for 
Diseases of the Skin. 8vo, 58. 0W3 

MYCETOMA ; 

or, the Fungus Disease of India, by H. Vandyke Caster, M.D., Sur- 
geon-Major H.M. Indian Army. 4to, with 11 Colonred Plates, 428. 

[1871] 

DISEASES OF THE SKIN, 

in Twenty-four Letters on the Principles and Pi*actice of Cutaneous 
Medicine, by Henry Evans Cauty, M.R.C.S., Surgeon to the Liver- 
pool Dispensai-y for Diseases of the Skin, 8vo, 128. 6d. l1W*J 

THE HAIR IN HEALTH AND DISEASE, 

by E. Wyndham Cottle, F.R.C.S., Senior Assistant Surgeon to the 
Hospital for Diseases of the Skin, Blackfriars. Fcap. 8vo, 2a. 6d. PSTT] 

THE LAWS AFFECTING MEDICAL MEN : 

a Manual by Robert G. Glenn, LL.B., Barrister-at-Law ; with a 
Chapter on Medical Etiquette by Dr. A. Carpenter. 8vo, 14s. nwi] 

MEDICAL JURISPRUDENCE, 

Its Principles and Practice, by Alfred S. Taylor, M.D., P.R.C.P., 

F.R.S. Second Edition, 2 vols., 8vo, with 189 Engravings, £1 lis. 6d. 

a873] 

BY THE SAME AUTHOR, 

A MANUAL OF MEDICAL JURISPRUDENCE. 

Tenth Edition. Crown 8vo, with Engravings, 14s. [1878] 

also, 
POISONS, 

in Relation to Medical Jurisprudence and Medicine. Third Edition, 

crown 8vo, with 104 Engravings, 16s. [1875] 

MEDICAL JURISPRUDENCE : 

Lectures by Francis Ogston, M.D., Professor of Medical Juris- 
prudence and Medical Logic in the University of Aberdeen. Edited 
by Francis Ogston, Jun., M.D., Assistant to the Professor of 
Medical Jurisprudence and Lecturer on Practical Toxicology in the 
University of Aberdeen. 8vo, with 12 Copper Plates, 18s. [1878] 

A TOXICOLOGIC A L CHART, 

exhibiting at one View the Symptoms, Treatment, and mode of 
Detecting the various Poisons — Mineral, Vegetable, and Animal: 
with Concise Directions for the Treatment of Suspended Animation, 
by William Stowe, M.R.C.S.E. Thirteenth Edition, 28.; on 
roller, 5s. [1872] 
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A HANDY.BOOK OF FORENSIC MEDICINE AND TOXICOLOGY, 
by W. Bathurst Woodman, M.D., F.R.C.P., Assistant Physician 
and Co-Lecturer on Physiology and Histologfy at the London Hospital ; 
and C. Meymott Tidy, M.D., F.C.S., Professor of Chemistry and of 
Medical Jurisprudence and Public Health at the London Hospital. 
With 8 Lithographic Plates and IIG Engravings, 8vo, 31s. 6d. [1877] 

THE MEDICAL ADVISER IN LIFE ASSURANCE, 

by Edward Henry Sievekino, M.D., F.R.C.P., Physician to SL 
Mary's and the Lock Hospitals; Physician-Extraordinary to the 
Queen; Physician-in-Ordinary to the Prince of Wales, &c. Crown 
Svo, 6s. [1874] 

IDIOCY AND IMBECILITY, 

by William W. Ireland, M.D., Medical Superintendent of the 
Scottish National Institution for the Education of Imbecile Children 
at Larbert, Stirlingshire. With Engravings, Svo, 14s. [1877] 

MADNESS : 

in its Medical, Legal, and Social Aspects, Lectures by Edgar 
Sheppard, M.D., M.R.C.P., Professor of Psychological Medicine in 
King's College; one of the Medical Superintendents of the Colney 
Hatch Lunatic Asylnm. Svo, 6s. 6d. a878] 

INFLUENCE OF THE MIND UPON THE BODY 

in Health and Disease, Illustratiohs designed to ehicidate the Action 
of the Imagination, by Daniel Hack Tuke, M.D., F.R.O.P. 

Svo, 14s. [1873} 

A MANUAL OF PRACTICAL HYGIENE, 

by E. A. Parses, M.D., F.R.S. Fifth Edition, by F. De Chaumont, 
M.D., Professor of Military Hygiene in the Army Medical School. 
Svo, with 9 Plates and 112 Engravings, ISs. [1878] 

A HANDBOOK OF HYGIENE AND SANITARY SCIENCE, 

by Georoe Wilson, M.A., M.D., Medical Ofl&cer of Health for Mid- 
Warwickshire. Third Edition, post Svo, with Engravings, 10s. 6d. 

[1877] 

SANITARY EXAMINATIONS 

of Water, Air, and Food. A Vade Mecnm for the Medical Ofl&cer of 
Health, by Cornelius B. Fox, M.D., Medical Officer of Health of 
East, Central, and South Essex. With 94 Engravings, crown Svo, 
12s. 6d. P878] 

DANGERS TO HEALTH : 

A Pictorial Gnide to Domestic Sanitary Defects, by T. Pridgin 
Teale, ma.. Surgeon to the Leeds General Infirmary. With 55 
Lithographs, Svo, 10s. [1878] 

MICROSCOPICAL EXAMINATION OF DRINKING WATER : 

A Guide, by John D. Macdonald, M.D., F.R.S., Assistant Pro- 
fessor of Naval Hygiene, Army Medical School. Svo, with 24 Plates, 
78. 6d. »876) 
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HANDBOOK OP MEDICAL AND SURGICAL ELECTRICITY. 
by Herbert Tibbits, M.D., F.R.C.P.E.. Senior Physician to the 
West London Hospital for Paralysis and Epilepsy. Second £ditioii« 
8vo, with 95 Engravings, 9s. [W77] 

BY THE SAKE AUTHOB. 

A MAP OF ZIEMSSEN'S MOTOR POINTS OF THE HUMAN BODT: 
a Guide to Localised Electnsation. Mounted on Rollers, 35 X 2L 
With 20 Illustrations, Ss. OWT) 

CLINIOAL USES OF ELECTRICITY; 

Lectures delivered at University College Hospital by J. RxrBSXLL 
Reynolds, M.D. Lond., F.R.C.P., F.R.S., Professor of Medicine 
in University College. Second Edition, post 8vo, 38. 6d. CUT*] 

MEDICO-ELECTRIC APPARATUS : 

A Practical Description of every Form in Modem Use, with Plain 
Directions for Mounting, Charging, and Working, by Salt &, SOH, 
Birmingham. Second Edition, revised and enlarged, with 33 ElngraT- 
ings, 8vo, 28. 6d. [1877] 

A DICTIONARY OF MEDICAL SCIENCE ; 

containing a concise explanation of the various subjects and tenns of 
Medicine, &c. ; Notices of Climate and Mineral Waters ; FormnkB for 
OflScinal, Empirical, and Dietetic Preparations ; with the Accentoation 
and Etymology of the terms and the French and other Synonyms, by 
ROBLEY DuNGLisoN, M.D., LL.D. New Edition, royal 8vo, 288. [1874] 
A MEDICAL VOCABULARY ; 

being an Explanation of all Terms and Phrases used in the vanonfl 
Departments of Medical Science and Practice, giving their derivation^ 
meaning, application, and pix>nunciation, by Robert G. Matnb» M.D.y 
LL.D. Fourth Edition, fcap 8vo, 10s. [187»] 

ATLAS OF OPHTHALMOSCOPY, 

by R. Liebbeich, Ophthalmic Surgeon to St. Thomas's HospitaL 
Translated into English by H. Rosborougu Swanzy, M.B. Dub. 
Second Edition, containing 59 Figures, 4to, £1 lOs. [1870] 

DISEASES OF THE EYE : 

a Manual by C. Macnamaba, F.R.C.S., Surgeon to Westminster Hob- 
pital. Third Edition, fcap. 8vo, with Coloured Plates and Engravings^ 

12s. 6d. Q1876] 

DISEASES OF THE EYE : 

A Practical Treatise by Haynes Walton, F.R.C.S., Surgeon to St. 
Mary's Hospital and in charge of its Ophthalmological Department. 
Third Edition, 8vo, with 3 Plates and nearly 300 Engiavings, 258. 

[1875] 

HINTS ON OPHTHALMIC OUT-PATIENT PRACTICE, 

by Charles Higgens, F.R.C.S., Ophthalmic Assistant Surgeon to, 
and Lecturer on Ophthalmology at, Guy's Hospital. Second Edition, 

fcap. 8vO, 38. [1879] 



PUBLISHED BY J. AND A. CHURCHILL 23 



OPHTHALMIC MEDICH^ AND SURGERY : 

a Manual by T. Whabton Jones, F.R.C.S., F.R.S., Professor of Oph- 
thalmic Medicine and Surgery in University College. Third Edition, 
fcap. 8vo, with 9 Coloured Plates and 173 Engravings, 12s. 6d. C186B] 

DISEASES OF THE EYE: 

A Treatise by J. Soelberg Wells, F.R.C.S., Ophthalmic Surgeon to 

King's College Hospital and Surgeon to the Royal London Ophthalmio 

Hospital. Third Edition, 8vo, with Coloured Plates and Engravings, 

258. C1873] 

BT THE SAHIB AUTHOB, 

LONG, SHORT, AND WEAK SIGHT. 

and their Treatment by the Sciontific use of Spectacles. Fourth 
Edition, 8vo, Gs. [1873] 

A SYSTEM OF DENTAL SURGERY, 

by John Tomes, F.R.S., and Charles S. Tomes, M.A., F.R.S., Lec- 
turer on Dental Anatomy and Physiology at the Dental Hospital of 
London. Second Edition, fcap Svo, with 268 Engravings, 14s. C1873] 

DENTAL ANATOMY, HUMAN AND COMPARATIVE : 

A Manual, by Charles S. Tomes, M.A., F.R.S., Lecturer on Dental 

Anatomy and Physiology at the Dental Hospital of London. With 

179 Engravings, crown Svo, 10s. 6d. P876] 

A MANUAL OF DENTAL MECHANICS, 

with an Account of the Materials and Appliances used in Mechanical 

Dentisti-y, by Oakley Coles, L.D.S., R.C.S., Surgeon-Dentist to 

the Hospital for Diseases of the Throat. Second Edition, crown 8vo, 

with 140 Engi-avings. 7s. 6d. [1876] 

HANDBOOK OF DENTAL ANATOMY 

and Surgery for the use of Students and Practitioners by John 

Smith, M.D., F.R.S. Edin., Surgeon-Dentist to the Queen in Scotland. 

Second Edition, fcap 8vo, 4s. 6d. [1871] 

STUDENT'S GUIDE TO DENTAL ANATOMY AND SURGERY, 
by Henry Sewill, M.R.C.S., L.D.S., late Dentist to the Wcbt London 

Hospital. With 77 Engravings, fcap. Svo, 5s. 6d. [1876] 

OPERATIVE DENTISTRY: 

A Practical Treatise, by Jonathan Taft, D.D.S., Professor of Opera- 
tive Dentistry in the Ohio College of Dental Surgery. Third Edition, 
thoroughly revised, with many additions, and 134 Engravings, 8vo, 
188. [1877] 

DENTAL CARIES 

and its Causes : an Investigation into the influence of Fimgi in the 
Destruction of the Teeth, by Di*s. Leber and Rottenstein. Trans- 
lated by H. Chandler, D.M.D., Professor in the Dental School of 
Harvard University. With Illustrations, royal 8vo, 5s. [1878] 

EPIDEMIOLOGY ; 

or, the Remote Cause of Epidemic Diseases in the Animal and in the 

Vegetable Creation, by John Parkin, M.D., F.R.C.P.E. Part I, 

Contagion — Modem Theories — Cholera — Epizootics. 8vo, Ss. [^873] 
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